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ABSTRACT
This study was conducted in order to simultaneously compare the
relative effectiveness of three different language training models
(total communication sign training, nonverbal sign-alone training,
oral (vocal) training), for teaching expressive language skills to
three nonverbal children. A single subject, simultaneous treatment
(multi-element) design with replication within and across subjects,
was used to compare the rate of expressive word acquisition across
training models. Results showed the total communication training
model to be substantially superior to both oral and fTsign-alone"
training models, and suggest that the use of physical prompts combined
with multi-sensory inputs provide a basis for the demonstrated success.
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CHAPTER I
INTRODUCTION
In recent years, a great deal of systematic research has been
conducted in developing effective language training strategies for
nonverbal children. This research, in general, has been motivated
by the realization that the absence of language is one of the most
debilitating and limiting of deficits for a wide range of children.
By its very nature, this deficit places children in the position where
they must rely heavily on their caretakers for direction, supervision
and the care of their physical and emotional needs. More importantly,
however, these deficits create a social and intellectual impasse for
the child which can, and frequently does, result in further social and
emotional isolation.
Apart from this emotional component, the absence of language poses
a serious educational problem for the child by seriously restricting
the scope and focus of educational programming, and frequently prohibiting
the child's entrance into a less restrictive educational or residential
placement.
Given the specific behavioral and intellectual limitations of
specific children and specific disorders, research in the area of
language acquisition has focused primarily on the development of effec-
tive teaching strategies for specific populations, (i.e., autistic,
mentally retarded, brain damaged children). A review of the research
that has been conducted with these specific populations is presented
on the following page.
2Autism .
The syndrome of early infantile autism, as first delineated by
Kanner (1946) , characterized an extremely negative and socially
withdrawn child, having an obsessive insistance on the preservation
of sameness in his or her environment. One of the critical determi-
nants of a diagnosis of early infantile autism has been the gross
disturbance in the language development of these children, specifically,
functional mutism, literalness (the inability to accept different
meanings of the same sound), pronominal reversal, and echolalia. More
recently, the syndrome has been considered to be more than extreme
self-isolation or a serious language disorder, but rather to consist
of a variety of cognitive, perceptual, and behavioral disorders affecting
both the child's social and communicative abilities (Creak, 1972; Dal-
gleigh, 1975; Ornitz & Ritvo, 1976; Reichler & Schopler, 1971; Ricks &
Wing, 1975; Rimland, 1964; Wing, 1968).
Traditionally, language training programs for this population have
focused on the development of expressive vocal communication skills by
means of operant training (Hewett, 1965; Lovaas, 1966; Marshall, 1972;
Sloan, Johnston & Harris, 1968; Stark & Gidden, 1967). While these
programs have shown some success in developing expressive vocal skills,
many problems have become evident. Perhaps the most dramatic problem
facing this form of training is the extensive amount of time required
to effectively establish expressive vocalizations. In one of the more
popular of these training programs designed by Lovaas (1966), training
was conducted six days per week, for an average of seven hours a day.
In another program developed by Hingtgen and Churchill (1969), the
3children were worked with every day for a total of six hours per day,
for five consecutive weeks. Given the structure of a special education
classroom or a day treatment facility, the time committment involved
in such a training program, and the additional staff required to execute
it effectively, make it virtually impossible to conduct.
Considering the great time investment required for this form of
training, acquisition of expressive vocalizations by the autistic
children who participated in these studies was extremely slow and often
relatively unproductive. For example, Lovaas (1966), in his study
reported a child's acquisition of a 34 word expressive vocabulary over
the course of some 200 hours of training. Hingtgen & Churchill (1969),
on the other hand, reported that the four children who participated in
their study acquired vocabularies of 60, 25, 16 and 0 words over the
course of 200 hours of training. Similar results were reported by
Webster and his colleagues (Webster, McPherson, Soloman, Evan & Kuchar,
1973). In their study, it was found, using a Lovaas based training
model, that over the course of four months of training, for an average
of 2.5 hours per week, the child developed an expressive oral vocabulary
of only three words. Aside from the problems already mentioned, many
researchers have found that the expressive vocalizations acquired during
training often fail to generalize to situations outside of the therapy
room (Schell, Stark & Gidden, 1967; Sulzbacher & Costello, 1970).
Aside from the practical problems which limit the effectiveness
of expressive vocal training with autistic children, recent research
has shown that problems exist within the children themselves which could
directly affect the development of expressive communication skills.
4Perceptual and Sensory Integrative Deficits in Autistic Children .
Both the understanding and speaking of a language depend on:
1) the individual's ability to perceive accurately the auditory patterns
and 2) the ability to integrate effectively that which is heard with
that which is currently seen or has been previously experienced (Kanner,
1946; Frith, 1969). Research investigating both of these abilities in
autistic children suggests that there exist intrinsic difficulties in
both of these areas.
According to Wing (1971) , the capacity to develop a flexible and
complex language system is directly dependent on the integrity of the
individual's perceptual system and corresponding brain centers which
receive and coordinate sensory information into meaning. Systematic
investigation of perceptual abilities in these children, however, have
shown specific problems in two main areas: 1) perceptual discrimination,
and 2) perceptual inconstancy. Hingtgen & Coulter in 1967, found that
autistic children experience clear problems in discriminating among a
number of similar auditory stimuli. Hermelin & 0 1 Conner (1967) have
further investigated this problem by examining the effects of random
versus sequential presentations of both auditory and visual stimuli,
comparing autistic and normal children. Their results indicated that
while the normal children display competence with both sensory modalities,
the autistic children continually scored significantly better in the
visual mode than they did in the auditory mode. In a related study,
0' Conner (1971) found that both autistic and normal children showed a
preference to respond to light rather than sound, and that while it was
possible to condition the normal children to "prefer" the sound stimuli
5over the light, this was not possilbe with the autistic group. These
auditory perceptual problems might help to explain the limited success
found with the oral (vocal) training programs described above.
The second area of perceptual deficit, namely perceptual inconstancy,
was examined by Ornitz & Ritvo in 1968. In this study, the authors
measured vestibular reactions in autistic children by measuring the
duration of ocular nystagmus in response to whirling. The autistic
children's vestibular reactions were found to be much smaller than the
normal children's when whirlled in the morning in a bright room. The
same measure, when taken in a dark room, produced the same results as
the normal children, thus indicating some form of perceptual inconstancy
in the area mediated by the vestibular nuclei in the brainstem. In a
later paper presented by these same authors in 1976, these disturbances
of perception are attributed to a neuropathophysiological process common
to all autistics and originating in direct CNS damage. They continued by
suggesting that this process results in the faulty modulation of external
sensory inputs.
While these problems directly affect perceptual responding in
this population, some authors have considered these concerns on a much
wider scope. Provonost, Wakstein & Wakstein (1966) saw these perceptual
problems as "the most significant factors contributing to the child's
speech and language behavior." Reichler & Schopler (1971) carried this
line of thought one step further by stating that the disturbed relatedness
typical of these children was not a characteristic fundamental to autism,
but secondary to the disturbances of perception.
So far, we have considered some specific deficits which relate to
6the autistic child's perception of incoming stimuli. However, the
understanding and speaking of language depends on two separate abilities.
The accurate perception of auditory stimuli is only the first half of
this process. The second half involves the ability to integrate
effectively these auditory patterns with that which is currently seen
or has previously been experienced.
According to Piaget, "the comparison of two sensory inputs from
different modalities is an order of conceptual functioning which begins
to develop before the third year and is fundamental for the further
cognitive development of the child" (Piaget & Inhelder, 1958). An
important early discussion of sensory integrative deficits in autistic
children appeared in a paper presented by Rimland in 1964. In this paper,
Rimland presented his theory of cognitive dysfunction. The specific
dysfunction Rimland considered was the autistic child's impaired ability
to relate new stimuli to remembered experience. In his analysis of this
problem, Rimland proposed that this integrative deficit was due to damage
in the reticular formation of the brain. In a later study conducted by
Walker and Birch (1970), it was found that these intersensory integrative
skills between auditory and visual stimuli were significantly less well
developed in schizophrenic children than in normal children. Lovaas,
Schreibman, Koegel and Rehm (1971) found that when autistic children were
conditioned to respond to a complex stimuli of three cues (auditory,
visual and tactile), if presented with one cue separately, they would only
respond consistently to one of the three original cues. This led the
authors to believe that autistic children were not able to make the
7"cross-modal" match necessary to complete the task correctly. Lelord,
Laffant, Jusseaume & Stephant (1973) examined this problem from another
angle. It was found that when normal children were presented with an
auditory stimulus, the children would respond with a measurable average
evoked response from the occipital region of the brain. When this
stimulus was coupled with a visual stimulus (bright light presented 300 m
sec. delayed), the average evoked response was "enhanced" and elevated.
Lelord et al. found that this "enhanced" response could not be obtained
from the autistic children participating in the study, thereby suggesting
that there might be some form of disruption in the CNS pathways involved
in integrating auditory and visual stimuli. Hertzig & Walker (1975)
contended that it was due to this specific problem in intersensory
integration that autistic children developed many of the autistic-like
symptoms. In 1972, Churchill examined these integrative difficulties
in specific sense modality combinations and found that specific defects
exist for these children in visual-vocal and auditory-visual associations.
In fact, this study found that the only combination in which integrated
functioning occurred was between visual and motor activities. Citing
this study, Dalgleish (1975) suggested that remedial procedures for
autistic children be designed to meet the needs and limitations that
have been shown to exist, and that these sensory integrative competencies
were the basic tools around which treatment should be designed.
Gestural and Sign Language Training with Autistic Children .
Realizing that these limitations exist in the cognitive and
perceptual functioning of autistic children, researchers have recently
8turned to gestural communication as a possible alternative to the
traditional vocal training models.
Evidence of the inherent use of gestural communication by autistic
children was found by Ruttenberg & Gordon in 1967. In a study evaluating
the communication skills of this population, the authors concluded that
communication with these children was virtually impossible if gestures
and facial expressions were not included in the process. Provonost,
Wakstein, and Wakstein (1966) carried out a longitudinal analysis of
language comprehension in autistic children. Their results showed that
autistic children were found to respond well to physical contact and
gestural communication. Interestingly, they also found that when gestures
were removed from the program, the child no longer responded appropriately.
More recently, Jakab (1972) presented an analysis of the communicational
interactions between an autistic child, his mother, and his therapist.
While pointing out the symptomatic gross disturbance in verbal communi-
cation, Jakab emphasized that autistic children used meaningful nonverbal
communication, and that autistic communication appeared to be primarily
gestural. Other evidence has appeared intermittently in the literature
to support the contention that autistic children are better able to
respond on a gestural level than on a verbal level. In 1968, Rutter
reported that certain children participating in the Maudsley study showed
great difficulty in comprehending spoken instructions. When gestures
or physical instruction, however, were used in place of the spoken in-
struction, these children were able to comply easily.
The use of gestures as a mode of coinmunication prior to speech is
not solely typical of autistic children. Research in early language
9development has shown that both normal infants (Bates, Camaioni, &
Volterra, 1975; Piaget, 1962) and language delayed children (Snyder,
1975) follow a definite developmental progression which begins with
preverbal gestural communication. As a preliminary stage in linguistic
development, gestures form the basic structure upon which later use of
speech is made possible.
Although sign language training has for many years been considered
a useful method for teaching language skills to children whose hearing
was impaired or who were unable to speak, only recently has it been used
as an alternative method of training for autistic children. In 1972,
Churchill encorporated the use of signs as a "prosthetic device" into
the language training program of autistic children. Churchill found that
the use of signs enabled the child to make "hundreds of associations"
quickly, however, the child still failed to generalize the use of these
gestures outside of training.
The success of early research studies subsequently led to a number
of other studies systemmatically evaluating the use of American Sign
Language (ASL) training with autistic children. In all of the studies
to be discussed in this section, a total communication approach was
used to train the child for the use of ASL. This approach involves the
-
simultaneous presentation of vocal and gestural (ASL) cues and requires
that the child respond with the appropriate ASL sign.
The first of these studies was presented by Webster et al. in 1973.
After four months of relatively unproductive expressive vocal training
with a six year old mute autistic boy (after approximately 200 hours of
training a vocabulary of only three words had been obtained), a decision
10
was made to shift the focus of training from vocal skills to a program
designed to train the child to communicate by means of gestures and
signs. In contrast with the dramatic failure of the vocal techniques
with this child, by using operant training techniques, the authors were
able to teach the child to comprehend receptively a total of seven
modified ASL signs. In addition to these receptive skills, the authors
reported that, by the end of the study, the child had begun to use a
number of these signs expressively. Even more dramatic results with
this form of training were recently obtained by Fulwiler and Fouts in
1976. In their study, operant training techniques were again used, this
time to train a five year old nonverbal autistic boy to produce ASL signs.
The authors reported that after only 20 hours of training the child had
acquired an expressive vocabulary of some 26 signs. More importantly,
however, the authors noted that in as early as the third hour of training,
the child began to spontaneously combine these gestures into meaningful
phrases. At first, these phrases consisted of two word noun-verb patterns.
However, by the twelfth and thirteenth hours of training, the child had
begun to form simple sentence structures consisting of a noun, verb,
and modifier, and object. Along with the increases in expressive use
of signs, Fulwiler and Fouts reported that the child showed an unexpected
simultaneous increase in the use of expressive vocalizations. This
result was especially surprising considering that at no point during
the program was the child trained in the production of vocal responses.
In a procedurally similar, yet more extensive study, conducted
by Bonvillian and Nelson (1976), a total of 56 signs were learned by a
nine year old autistic boy over the course of 60 hours of training. During
11
the six months of training, the child not only acquired the expressive
use of these signs, but he also generalized the use of many of these
signs outside of the therapy environment, and began to combine the signs
into meaningful phrases. To maximize the effects of the training,
Bonvillian and Nelson enlisted the aid of both parents and teacher, so
that their input would supplement the training being conducted in the
therapy setting.
In 1977, Benaroya, Wesley, Ogilvie, Klein, and Meany presented
their findings on a study evaluating the use of "total communication"
sign language training with five autistic children. They reported the
development of a functional sign language vocabulary in all of the
children. The actual degree of achievement varied among children, ranging
from a low of 17 single word signs to a high of 81, and from a low of
0 sign combination forms to a high of 495 over the course of the program.
Interestingly, Benaroya et al. (1977), also found a simultaneous increase
in expressive vocalizations in three of the children participating in the
study. As the training proceeded, the authors found that there was a
gradual decrease in the need for primary reinforcement and a slow, but
consistent, increase in attention across all subjects.
While all of the studies discussed so far used a "total communication"
approach for the training of signs, evidence cited earlier relating to
the specific auditory perceptual and auditory-visual integration failures
in this population, offers some sound reasons for not presenting auditory
(vocal) cues during training.
In an attempt to correct for these deficits, Salvin, Routh, Foster
and Lovejoy (1977) designed a program in which only gestural (sign) cues
12
were used to train expressive sign language with a five year old mute
autistic boy. While the signing program proved as effective as the
other studies mentioned (over the course of 20, 45 minute sessions the
child had mastered a total of 12 signs), it was also noted that the
child made no apparent progress in acquiring spoken language.
Mental Retardation .
Autism, however, is not the only childhood disorder in which such
severe communication deficits have been found. The absence of a
functional expressive communication system has long been recognized as
one of the more major problems which face many severely and profoundly
retarded children.
As with autistic children, initial research in the development
of effective strategies for teaching expressive communication skills
to this population has focused on the development of expressive vocal
language (Sloan, Johnson & Harris, 1968; Bricker & Bricker, 1970; Risley,
Hart, Doke, 1972; Sailor, Guess and Baer, 1973). Although these operant
language training studies have shown substantial success in developing
expressive oral language skills in mentally retarded children, their
success has not been unqualified. While these techniques have proved
to be successful with some children, many of the children who participated
in these studies developed only very limited vocal (oral) language skills
and some of them failed altogether. In addition to this problem, two
other limitations of these procedures have been noted. In 1973, Sailor,
Guess & Baer pointed out that while these techniques have proved to be
somewhat successful in developing basic expressive skills with severely
13
retarded populations, they have failed in generalizing this behavior
to other situations and conditions- Apart from these limitations,
however, perhaps the most significant problem faced by these techniques
is the fact that they involve an extremely extensive and costly therapy
program which cannot be realistically and cost-effectively integrated
into most special education programs (Guess, Sailor & Baer, 1974).
In analyzing the failure of these techniques with certain children,
a number of researchers have suggested that the cause of this failure
might well be attributable to the limited cognitive abilities of many of
these children. According to Piaget (1962), in normal children the
cognitive structures required for the development of the imitation of
speech are preceeded by the development of cognitive structures necessary
for gestural imitation. While this concept has been empirically verified
with retarded populations (Kahn, 1975), it has also been supported by
tangential research in the analysis of language acquisition in deaf
populations. In 1974, Moores reported that deaf children of deaf parents,
learned signs (ASL) at an earlier age than normal children of normal
parents learn speech. In a related vein, Stokoe (1975) found that
hearing children of deaf parents were able to make two or more word sign
sentences at a much earlier age than most normal children can create
similar vocal (oral) sentences.
In view of the importance of gestural communication in normal
language acquisition, Bricker & Bricker (1971) set out to evaluate the
use of gestures (signs) as they relate to the development of receptive
language skills in low functioning mentally retarded children. In
this study, Bricker & Bricker compared the effects of pairing a gestural
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sign with a word and an object, to simply pairing the word with the
object. Their results showed that best recall occurred when both sign
and word accompanied the presentation of the object. In evaluating
their findings, the authors suggested that this improved recall could
most probably be attributed to two main factors: 1) the iconicity of
the sign (for many signs there is a direct visual relationship or
similarity between the sign and its referent) and 2) the additional
sensory input which would aid in the processing and recalling of lin-
guistic information. While the value of the sign as an icon has been
considered by a number of researchers working with low functioning
children (Bricker & Bricker, 1971; Baron, 1977), it is doubtful that
severely and profoundly retarded children are able to make, without
prior training, the associations needed in order for it to be of
significant value to them during the sign language training program.
Based on this evidence, a number of researchers have focused
attention on the development of expressive sign language acquisition
with this population, feeling that it should be an "intrinsically" easier
mode of language training due to the known cognitive delays of this
population (Bricker, 1972; Andreas, 1975; Snell, 1974; Topper, 1974).
Using a total communication training format, these studies have all
shown substantial success in developing expressive gestural (sign)
communication skills with even the most profoundly retarded populations.
Comparison of Different Language Training Models .
In this paper, a number of different language training models
which have been used with nonverbal children, have been examined, namely,
15
expressive vocalization (oral) training, total communication training
of American Sign Language, and nonvocal, or "sign alone" training of
American Sign Language, While each of these studies have shown success
in teaching expressive communication skills to nonverbal children, only
minimal attention has been placed on comparing the relative effectiveness
of these techniques with specific populations.
Unfortunately, the only studies that have systematically compared
these three training models, have compared their effectiveness in
teaching only receptive language skills to autistic children. In a
study conducted by Baron & Isensee (1977) the relative effectiveness of
sign language (purely nonverbal) versus speech (purely vocal) were
compared as measured by an autistic child's comprehension of instructions.
The results of their work showed consistently better comprehension of
instructions presented in sign language. In a procedurally different
type of study, Brady & Smouse (1978) used a simultaneous treatment
design to compare the effectiveness of purely vocal, total communication,
and purely nonverbal instructions in teaching receptive language skills
to a 6 year old autistic boy. Results of this study indicated that of
the three conditions evaluated, total communication was, by far, the
most effective mode for teaching receptive language skills to this
particular child.
The present study sought to compare systematically the relative
effectiveness of these three language training models in teaching
expressive language skills to three nonverbal children. Hopefully this
type of analysis will offer some important insights towards identifying
the most effective and efficient procedures for developing expressive
language skills in specific populations. Apart from this, however,
this work should offer a useful method for identifying and evaluating
the most effective training strategies for individual children and,
thereby, suggest some directions which might be taken in programming
future language training programs for them.
Given the reported intersensory integrative limitations of autistic
children, it was hypothesized that an autistic child should perform
best with the nonvocal (sign alone) training model. In light of the
cognitive deficits of severely retarded children, however, it was
hypothesized that this type of child would perform most successfully
with the model which provided the most sensory input, namely, total
communication.
CHAPTER II
GENERAL METHOD
Subj ects .
Three children between the ages of 4-15 years participated as
subjects in this study: a 4-1/2 year old boy, currently living with
his family and attending a local special education preschool; a fifteen
year old boy, residing in a community home and attending a "daily
living" special education class; and a 9 year old girl, who was living
at a local nursing home and attending this same "daily living" program.
Although all three children exhibited a number of behaviors characteris-
tic of the syndrome of autism (social withdrawal and isolation, mutism,
bizarre self-stimulatory behaviors, etc.), and all exhibited only a
minimal level of entering expressive oral or sign ability (less than
5 word functional expressive vocabulary), the three subjects differed
in diagnostic classification.
In order to locate specific children for this study, initial
contact was made with the directors of special education programs in
the region. The program was described to them at length, and they were
asked if they had any children in their district who would be appro-
priate for such a study and who might benefit from such a program. From
that point, contact was made with the individual teachers and program
coordinators, and a decision was made as to whether or not they felt the
program to be suitable to the child's individual needs. When approval
was obtained from both teacher and program coordinator, a meeting was
set up with the experimenter, the teacher and the child's guardian(s).
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During these meetings, the program was carefully explained, again with
special attention placed on a description of the procedures to be
used and the project goals. At this time, informed consent was ob-
tained. A copy of the letter describing the study and the informed
consent form are included in the appendix. (See appendix //la and lb)
Locating children who were acceptable for inclusion in this project
was particularly difficult due to the fact that the scope of the project
required a relatively long commitment and extensive one-to-one language
training. As a result, it became necessary to include the program into
the individual education plan written up for each child. This process
involved obtaining consent not only from the child's parents or guardians,
but also from the teacher, psychologist, program coordinator and special
education director.
A more detailed description of each child will be included in
the separate presentation of each case.
Settings .
While the settings used varied across children, they were generally
quite similar, with all training being conducted in a small, uncluttered,
room (or quiet section of a room separated off by room dividers), and
with only the child, experimenter, and observer present. Training was
conducted with the child seated directly in front of the experimenter
with a small table beside them. The observer was seated off to the side
in a position where clear and unimpeded observation of both therapist
and child was possible. (Again, specific settings for each child will
be described below.)
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Materials .
The materials used during training are divided into two categories *
those used by the observer to record the data, and those used by the
therapist (experimenter) during training. Observational materials
included: a) the baseline and treatment data recording sheet (See
observation section and appendix #2), and b) a stopwatch which was used
in recording the latency of the child's responses. Materials required
by the therapist were:
a) a variety of primary (food) reinforcers (i.e., yogurt, juice,
soda, crackers, bread, mints, etc.). These edibles were selected by
asking the parents or primary care takers for a list of possible foods
which could be used during training. These items were then tested
during Phase I of the study in order to determine their comparative
strength (preference), the suitability for use in language training, and
their susceptability to satiation effects. The selected reinforcers
were then used during Phases II, III, and IV.
b) an assortment of games (e.g., lotto, cars, blocks, puzzles,
etc.) which could be used to interact with the child during Phase I.
c) a Sanyo portable cassette recorder and a Sony reel-to-reel
video tape recorder and camera, which were used to check for observer
reliability.
d) a collection of objects, the names of which were taught during
the language training phases III and IV.
While the majority of these materials were used with all three
children, specific reinforcers and training objects varied across childr.
and will, therefore, be described more fully below.
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Therapist .
The language therapy program was conducted by the experimenter,
a 27 year old male graduate student at the University of Massachusetts
with extensive experience and training in the use of operant language
training procedures. He had obtained a B.A. in psychology from New
York University and certification in behavior therapy from New York State.
Research Assistants (Observers) .
Four undergraduate students majoring in communication disorders
and one psychology graduate student specializing in developmental
disabilities at the University of Massachusetts served as research
assistants. Prior to the study, these individuals were trained in the
appropriate observation and recording techniques (see observation
training) . The undergraduate assistants received university credit
for their participation in the study, and the graduate assistant, the
experimenter's wife, volunteered her time in exchange for similar assis-
tance from the experimenter on her thesis.
Observational System .
The observation system utilized direct observation by the research
assistants. During all sessions of each phase, only one research
assistant observed and recorded data. This was carried out so as to
reduce subject reactivity and produce the least obtrusive training
condition possible. Data collected between the months of April through
June were collected by the undergraduate research assistants. Since
these individuals were not available during the summer months, all data
collected after June 1, were collected by the graduate research assistant.
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Fortunately, this change-over only affected work with case #1, since
the project was begun in mid-June with the other two children. For
case #1, this change-over occurred between Phases II and III of the
study.
Periodically throughout Phases III and IV, training sessions
were videotaped using a fixed position camera. These tapes were then
independently scored by the author and then compared with the research
assistant f s recorded data to provide a check on observer reliability
and accuracy. Reliability data are presented in the section entitled
Behavioral Measures.
Observational Training .
Prior to running the study, all research assistants attended an
observation and recording workshop, designed to train them in the
skills required to observe accurately and effectively and record the
target behaviors that they would be observing during their work. This
training involved not only classroom instruction, but more importantly
extensive practice with films and videotapes.
A workshop in behavioral observation and recording designed by
Reese & Johnson (1976) was used as an outline for the training. Since
the project involved language training and particularly training in
two modes (oral and sign), specific attention was placed on developing
an observational fluency in seeing and hearing behaviors simultaneously.
A number of videotapes and films (e.g., Teaching Language to Autistic
Children, Lovaas, 1970) were used for practice. These then were scored
and used to check for observer accuracy. Practice continued until a 90%
correct level of agreement was achieved. (See section on Observer
Reliability, below.
)
Behavioral Measures .
The study was broken down into four distinct phases, each with
a different purpose and objective. Phase I (Adaptation) and Phase II
(Prerequisite Attending Skill Training) served primarily as an intro-
duction to the actual language training which was conducted during
Phases III and IV. Consequently, data collection began with Phase II.
Phase II: Prerequisite Attending Skill Training
.
During this
phase, the training focused on developing two specific behaviors
prerequisite to conducting efficient language training, namely, sitting
quietly and making eye contact. Using the Attending Skill Recording
Sheet (Appendix #3 for operating definitions) , the research assistants
recorded both the child's response and the duration of the child's
response to the instruction "Sit nicely." While it was originally
proposed that both the frequency and duration of the child's responses
to the instruction "Look at me" would be recorded, it was found that
duration of eye contact was a very difficult behavior to observe and
record accurately. It was decided, therefore, to record only the fre-
quency of the child's responses so that a percentage of correct respond
could be calculated.
Phase III; Language Training Comparison and Replication . During
this phase, three different treatment conditions were administered in a
randomized order during each day of training. Using the Baseline and
Treatment Data Recording Sheet (see Appendix #2), the observer recorded
a) The specific cues given by the therapist during each language
training trial. All vocal and gestural cues were recorded. These
ranged from open ended questions (e.g., "What is this?", "Tell me the
name for this", "This is a ", etc.) to oral and gestural modelled
stimuli which the child could imitate.
b) The number of trials per word during each session. Each trial
began with the therapist f s cue and ended with the child's response.
c) The child's response to the cue. All discriminable vocal and
gestural responses were recorded.
d) The latency of the child's response to the therapist's cue.
This latency was defined as the length of time between cue and response
to a maximum of ten seconds.
e) Whether the child's response was fully guided, partially guided
modelled, partially modelled or spontaneous. (See Procedure Section
for definitions of these terms.)
Daily Probes . During each day of Phase III, a randomly selected
2-3 minute period of each training session was devoted to probing the
child's responses to each of the words being trained. This probe was
conducted using "non-contingent" reinforcement. (Reinforcers were pre-
sented for attending or sitting appropriately but not for correct
responding.) This was done to provide a daily record of the child's
progress on each of the words trained, under conditions which more
closely approximated normal environmental conditions.
Observer Reliability . In order to assure a consistently high level
of observer accuracy, videotape recordings were taken periodically
throughout Phase III (approximately every 5-6 days of training). These
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tapes were independently scored and then compared, on a trial to trial
basis, with the data collected by the research assistant. A trial was
scored as an agreement if:
a) the record of the cue(s) given by the therapist agreed with
the data based on the videotape.
b) the record of the child's response (s) (both vocal and gestural)
were in agreement with those based on the videotape data.
c) the recorded latency of the child's response was within #1
second of the videotape record.
d) the two descriptions of the response class (i.e., fully guided,
partially guided, modelled, partially modelled, spontaneous) matched.
Reliability data for each case are presented in Tables one, two,
and three. In general, the data for these difficult-to-score behavioral
response classes suggest that the measures were relatively reliable.
Phase IV: Intensive Training with Superior Model . During this
phase, data were collected in the same manner as described for Phase III.
However, all three daily sessions utilized only the treatment mode found
to be superior during Phase III training.
Design .
A multielement, or simultaneous treatment design (Ulman & Sulzer-
Azaroff, 1975) compared the effects of the three treatment conditions.
Each of the three treatment conditions: purely verbal (oral), nonverbal
(gestural) and total communication was paired with a specific set of
words, permitting a discriminable set of stimuli to match each condition.
The design was chosen since it permitted a comparison of the relative
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Table 1
RELIABILITY DATA - CASE #1 - L.S.
Total Comm.
Day 4
agreements 38
disagreements 8
% of agreements 83%
Day 8
agreements 35
disagreements 6
% of agreements 86%
Day 12
agreements 59
disagreements 8
% of agreements 87%
Day 17
agreements 149
disagreements 23
% of agreements 87%
Overall
agreements 281
disagreements 45
% of agreements 86%
Oral Sign-alone Combined
65 32 135
8 5 21
89% 87% 87%
55 29 119
5 8 19
92% 79% 86%
73 26 158
8 3 19
86% 90% 89%
Total
Combined
193 87 561
21 16 82
90% 85% 87%
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Table 2
RELIABILITY DATA - CASE #2 - S.F.
Total Comm.
Day 4
agreements 50
disagreements 11
% of agreements 82%
Day 9
agreements 39
disagreements 7
% of agreements 85%
Day 16
agreements 61
disagreements 14
% of agreements 81%
Oral Sign-alone Combined
94 45 189
14 9 34
87% 83% 85%
45 42 126
4 5 16
92% 90% 89%
104 82 247
17 6 37
86% 93% 87%
Day 23
agreements 67 90 67 224
disagreements 13 9 8 30
% of agreements 84% 91% 89% 88%
Overall
agreements
disagreements
% of agreements
217
45
83%
333
44
88%
236
28
89%
Total
Combined
786
117
87%
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Table 3
RELIABILITY DATA - CASE #3 - D.L.
Total Comm.
Day 4
agreements 67
disagreements 13
% of agreements 84%
Day 9
agreements 41
disagreements 6
% of agreements 87%
Day 16
agreements 35
disagreements 8
% of agreements 81%
Day 23
agreements 44
disagreements 11
% of agreements 80%
Oral Sign-alone Combined
115 42 224
9 5 27
93% 89% 89%
120 30 191
8 5 19
94% 86% 91%
34 69
6 14
85% 83%
32 76
7 18
82% 81%
Overall
agreements
disagreements
% of agreements
187
38
83%
235
17
138
23
Total
Combined
560
78
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efficiency of treatment conditions and permitted the replication of
the treatment effects. It also served to minimize sequencing effects
and to control for within subject variability through the within session
randomized presentation of treatment conditions. (See Procedure Section
on Phase III - below.) Phase III used a simple replication to permit
a further demonstration of the effectiveness of the superior training
mode.
Procedures .
While a general procedure was followed with all three children,
specific alterations were required to tailor the program to each case.
Here, the general procedure is presented. Procedural alterations for
each individual case are each discussed separately below.
Word Selection . Once approval for the project had been obtained
from the child's parents, special education director, program coordinator
and teacher, a meeting was arranged with the experimenter, teacher and
the child's parent (s) or guardian. During this meeting, both teacher
and parents /guardian (s) were presented with a list of approximately one
hundred nouns representing objects that were probably frequently seen or
used by the child. Both teacher and parents/guardians (s) were asked to
review this list and select approximately fifty words which were not in
the child's expressive vocabulary (either oral or gestural), and which,
in their opinion, would be particularly relevant and suitable for the
project. From this list, a composite list of forty-five nouns was
constructed. This composite list was independently rated by four indi-
viduals (two graduate students and two undergraduate research assistants)
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and scored on the basis of: a) difficulty in pronunciation (this was
based on normative data on specific phoneme acquisition by normal
children between 0-8 years of age (Dale, 1976), b) number of syllables,
and c) difficulty in signing (e.g., one or two handed gesture, simple
or compound motion, gesture visible or non-visible to child). Each
word thus received two scores, one for signing difficulty and one for
speech difficulty. Based on these ratings, the words were divided into
six groups of five with each group matched for difficulty level (See
Word Lists, Appendix #5, 6, 7). Each of these word groups were thus
paired with one and only one treatment condition (training mode) through-
out the course of Phase III of the study. The objects which correspond
to each of these nouns were used as training stimuli.
Phase I: Adaptation . While the main function of this phase was
to allow the child some time to adapt to the therapist, observer and
new therapy environment, it also offered the therapist some time to
become more familiar with the child. During this phase, the therapist
and observer met with the children in the same room in which training
was to be conducted over three to four days, for two thirty-minute
sessions per day. Although this time was primarily devoted to establish-
ing a rapport with the child via unstructured play with a number of
simple games and activities (e.g., puzzles, lotto, blocks, cars, bubbles,
etc.), it also offered the therapist some time to evaluate the primary
food reinforcers which would be used during Phases II, III and IV of the
study. During each thirty minute session, the therapist would compare
two different food reinforcers (i.e., yogurt and soda, yogurt and cheese,
cheese and candy, etc.) and determine the child's preference. Following
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these comparisons, a decision on the food reinforcers to be used was
made based on: a) the child's individual preference, b) the suitability
of the reinforcer for language training (e.g., crackers and some
candies require quite a bit of time for the child to consume and are
therefore, difficult to use during language training) and c) the rein-
forcers susceptibility to satiation.
When the child appeared comfortable with this new environment,
and willing to interact freely with the therapist, Phase II of the
study was instituted.
Phase II; Prerequisite Attending Skill Training
.
During this
phase each child was trained on two specific attending skills which
were deemed central to effective and efficient language training,
namely, eye contact and sitting quietly. As in phase I, the therapist
met with the child for approximately four to five days (two days per
week) with two thirty minute sessions per day.
Using a graduated guidance model (Foxx & Azrin, 1972), the thera-
pist trained the appropriate sitting response. This training began with
the therapist giving the child a combined vocal and sign instruction
to "sit nicely" and then fully guiding the child through the desired
response. This amounted to physically guiding the child to sit in the
chair in the appropriate fashion. At the start of this training, each
fully guided trial was followed by both verbal and food reinforcement.
As training proceeded, however, the therapist gradually faded the physical
guidance and systematically reinforced more independent responses.
Training continued, in this manner, until the following behavioral
objective was reached:
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"Child responds spontaneously to the bimodal (sign plus oral)
instruction 'sit nicely 1 by sitting quietly, in an upright position,
with his/her hands in his/her lap and with feet on the floor for a
minimum of thirty seconds."
When the child demonstrated the ability to respond correctly to
the instruction "sit nicely" for a total of fifteen consecutive thirty-
second trials, the objective was considered to have been reached.
Eye contact was similarly trained. While sitting quietly, eye
contact with the therapist in response to the combined oral and sign
instruction "Look at me" was reinforced. Again, graduated guidance
techniques were used to shape this behavior. Work began by giving the
bimodal instruction "Look at me" and then physically guiding the child's
head in the direction of the therapist. When eye contact was obtained,
the child received both verbal and food reinforcement. As the child
began to respond more independently, the physical prompts were gradually
faded. Training continued in this manner, until the following behavioral
objective was reached:
"Child, while sitting quietly, spontaneously responds correctly
to the combined oral and sign instruction "Look at me" on 90% of trials
within one session.
All training of these attending skills was conducted using combined
oral and sign instructions so as to eliminate the need for verbal (oral)
attending prompts during sign-alone (gestural) language training sessions
and vice versa.
Phase III: Language Training Comparison and Replication . During
this phase a comparison of three of the most widely accepted language
32
training models (Purely Vocal (Oral) Language Training, Total Communi-
cation Training, and Nonvocal "Sign-alone" Sign Language Training) was
conducted. This comparison was carried out by first assigning each of
the matched word groups to one of the three treatment conditions and then
administering each of these treatments, in a randomized order, during
each day of training. These three language training modes were defined
as follows
:
(0) Oral Language Training with Purely Vocal Cues :
Using purely oral cues, the therapist would present an object
(training stimulus the name of which was being taught), and then train
the child in the production of the appropriate vocal response.
(TC) Total Communication Language Training :
Using a combination of vocal and gestural (sign) cues, the thera-
pist would present an object and then train the child in the production
of the corresponding American Sign Language (A.S.L.) gesture.
(SA) "Sign-alone" Language Training with Purely Gestural Cues :
Using only nonverbal (gestural/sign) cues, the therapist would
present an object, and then train the child in the production of the
appropriate American Sign Language (A.S.L.) gesture.
Training Procedure . Training was conducted two to three days per
week for a total of sixty minutes per day, with training days spaced
over the week so as to allow for continuity of training (i.e., Monday-
Wednesday-Friday, Tuesday-Thursday, etc.). Each day of training was
broken down into three distinct twenty minute periods, one for each
treatment condition, and separated by some non-training activity (e.g.,
lunch, snack, gym, walks, free-time, etc.). Order of presentation of the
33
three treatment conditions was randomized in order to control for
sequence effects, and, therefore, varied from day to day.
While each of the three language training modes differed substan-
tially from one another due to the inherent characteristics of each
approach, they were similar in terms of the general format in which
they were conducted. All training sessions involved individual trials,
which began with the therapist T s cue and ended with the child's response.
In the event that a child failed to respond within ten seconds to the
therapist's cue, the trial was considered over. Operant language
training techniques, including graduated guidance, were used within
all treatment conditions.
Graduated guidance involved the gradual shaping of the appropriate
vocal and/or sign response via a systematic five step sequence. In both
the total communication and sign-alone training categories, this sequence
began with the therapist presenting the object and then fully guiding
the child's production of the desired sign response. This amounted
to physically molding the child's hand or hands into the correct position
and then guiding them through the appropriate motion. At the start of
training on each word, each fully guided trial was paired with both
praise and the presentation of food reinforcers. As training continued,
however, the therapist gradually faded the physical prompts and syste-
matically reinforced more independent responses. In this manner, the
training sequence proceeded from fully guided trials to partially guided
trials.
As the child's ability to produce these signs improved, the therapist
moved to the third stage of the training sequence, namely, fully modelled
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trials. During this stage, no physical guidance was given. Instead,
the therapist would present the object and then model the appropriate
sign for the child. As training continued, and the child demonstrated
an ability to produce more accurate and independent responses, the
fully modelled cues were dropped, and in their place the therapist
would offer only a partial model of the desired response. For the most
part, these partially modelled trials consisted of the therapist
modelling the appropriate position of the hand(s) without modelling
the motion(s) of the sign. Training continued, at this stage, until the
child was ready for the final step of the graduated guidance sequence,
namely, the spontaneous production of the desired sign response without
physical or modelled prompts.
While a procedure analagous to graduated guidance was also used
during oral training sessions, it was not possible to follow the same
five step sequence since all vocalizations could not be fully, or
partially, guided by the therapist. As a result, training in the oral
category began with the therapist presenting the training stimuli (ob-
ject), and then modelling the desired vocal response for the child.
For simple, monosyllabic, words it was possible to model the entire
word for the child, however, more complex, polysyllabic words often
required the modelling of separate syllables and then chaining these
syllables together to form the complete word. Training within this
category, thus proceeded with the therapist reinforcing successive
approximations to the desired vocal response or word. When it became
clear that the child was able to produce an accurate and complete response,
the therapist proceeded to the next stage of the shaping-fading sequence,
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namely, partially modelled trials. For the most part, these partially
modelled trials consisted of the therapist modelling the beginning
sound of the word being trained. Training continued, then, in this
manner, until the child was ready for the final stage of the procedure,
namely, the spontaneous production of the complete word without fully
or partially modelled prompts.
Training thus began with the first three words groups (TC^, 0.^,
SA^)
,
and continued, in this manner, with all three treatment modes
until the child's responses reached acquisition criterion (fifteen
consecutive correct responses) for all five words within one of the
three training categories. A trial was considered correct only if the
response was spontaneous, complete and accurate, and initiated within
10 seconds. Although the acquisition criterion was defined as fifteen
consecutive correct responses, a word was not considered to have reached
criterion unless these fifteen responses were intermixed with responding
on at least two other words. Thus, simple massed repetition was avoided.
Once acquisition criteria had been reached on all five words within
one of the three training categories, training was extended for one day
during which a criterion verification test was conducted. This verifi-
cation test consisted of the three regular twenty-minute training sessions
and was designed to verify which of the words had been learned by that
point. In order to assess all of the words within a twenty minute period,
a criterion for verification was set at 5 consecutive (intermixed) correct
responses.
Following this criterion verification test, training was discontinued
on the first groups of words, and new groups of words (TC 2 , C> 2 , Sk^)
were
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assigned to each training category. Training then proceeded, as before,
until acquisition criterion was reached on all five words within one
of the three training categories. A criterion verification test was
conducted to provide a check on word acquisition for the second group
of words.
Phase IV: Intensive Training with Superior Model . Following the
Phase III language training comparison and replication, a period of
intensive training was conducted, using only the most successful treat-
ment mode. This phase involved three one hour long training sessions
on three consecutive days. Words not learned during Phase III training
and other words selected by parents or teachers were taught. In an
attempt to teach as many words as possible during this phase, acquisition
criterion was set at five consecutive (intermixed) responses.
CHAPTER III
CASE 1 - L.S.
Subject .
L.S. was a healthy 4-1/2 year old boy who resided with his
parents and two older brothers and was attending a special education
preschool class. L.S. came from what could best be described as a
normal middle class home. L.S.'s parents reported that at age 2 they
began to first detect signs of L.S.'s being "different." At that time,
their major concerns involved his apparent lack of speech as well as a
number of other specific behaviors, such as an apparent lack of interest
in people and things around him, and a general lack of affect.
In May of 1977, L.S. was referred, by his family pediatrician, for
a Chapter 766 full CORE evaluation in order to more carefully evaluate
his speech and communication difficulties. During this evaluation, L.S.
received a diagnosis of autism, and was subsequently placed in his special
education preschool program where a major emphasis was to be placed on
developing social interactions and a basic functional vocabulary. A full
audiological assessment determined that L.S.'s hearing was within normal
limits. Currently, L.S. is in his second year at this preschool.
In March of 1978, L.S. began receiving individual speech therapy,
twice per week, one half hour per session. Prior to this, all language
training was conducted informally by his teacher, within the framework
of his regular classroom activities.
In order to minimize the effect of his individualized language
training on this experimental program, specific arrangements were made
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with his speech therapist so that he would proceed with his regular
program (purely vocal language training) using words other than those
being used in this program.
L.S. was selected for participation in this study based on the
fact that had received a diagnosis of autism, but also because at the
start of the study, L.S. had no discernable functional vocal or sign
vocabulary. Although he was able to say approximately five words, these
words did not appear to have any function or meaning within context,
but instead, were emitted seemingly at random. In light of L.S.'s severe
communication delay, this program was seen by his parents, teacher,
and special education director as being a particularly useful and rele-
vant program for him.
Once consent had been obtained from L.S.'s parents, teacher and
special education director, arrangements were made to include this
program into his educational plan. The program was also written into
his summer educational program.
Settings .
Four different settings were used during the project. This was
partially a function of the classroom being changed in April, and
partially due to the fact that much of the training was conducted during
the slimmer months when the regular school was not in session. A des-
cription of the four settings follows:
Setting 1 . A private room (approximately 6.5 meters by 3 meters),
adjacent to L.S.'s classroom was used to conduct the first phases of
training (Phases I & II) . This room was relatively bare with only a
few decorations and a blackboard on the walls, and a few desks and chairs
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in the center of the room.
Setting 2
. A quiet section of the classroom (approximately 3.5
meters by 2 meters)
,
separated by room dividers was used for training.
Again, this area was quite bare with the exception of some decorations
on the walls, the three chairs used for training and a small table.
All other potentially distracting items in the area were removed. The
schedule was arranged so that training could be conducted during periods
when the classroom was quiet and the other children were involved in
their own individual work.
Setting 3 . During the summer months when school was out of session,
training was conducted in a specially designed language suite (approxi-
mately four meters by two meters) located in the university's Communication
Disorders Clinic. This suite contained only three chairs, a table, a
microphone, and a built-in one way mirror which ran across half the
length of one of the walls. This setting proved to be particularly use-
ful since it offered the parents the opportunity to directly observe the
training.
Setting 4 . The final days of language training (Phase IV) were
conducted in L.S.'s home. This setting, while a bit more distracting,
offered the opportunity for the parents to observe the training more
closely and, as a result, become even more familiar with the techniques
used. Training was conducted in the living room, again, using the same
seating arrangement as in prior settings.
Materials .
While the materials used during L.S.'s program remained essentially
40
consistent with those described in the general method section, a
number of specifics are worth noting here.
During the parent interview, a list of possible edible reinforcers
was obtained. These reinforcers were then evaluated, as described
above, during the Phase I period. It was found that yogurt was, by
far, the strongest reinforcer for him (yogurt was described by his
parents as his favorite food). Since it was not only a healthy food,
and a particularly strong reinforcer, but also resistant to satiation it
was utilized frequently as a reward. A number of other foods (i.e.,
soda, crackers, cheese, candy, etc.) were also used during training in
order to teach their specific names. During all phases of training,
verbal praise was always paired with food presentation.
Procedures .
While the work with L.S. followed very closely the procedures
outlined in the general procedure section, a number of specific pro-
cedural issues should be noted.
Word Selection . Based on lists of words obtained from both parents
and teachers, a list of forty five words was constructed for use during
the Phase III language training comparison. These words, along with
their specific difficulty ratings are included in the appendix (see
Appendix #5). Words trained during Phase IV of the study were selected
from two sources. Some of these words (i.e., belt, money, paper, watch)
were words which had not been learned during Phase III training, whereas,
other words (i.e., nose, eyes, ears, hair, fingers, belly, etc.) were
words which the parents felt were particularly important for L.S. to
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learn and understand.
Phase I; Adaptation
, This initial adjustment phase extended over
the course of four days and a total of eight, thirty minute sessions
with L.S. While it was possible to interact with L.S. via a number of
specific toys (i.e., bubbles, cars, blocks, etc.), it was found that
his attention and interest in these games was quite limited. After try-
ing a number of different activities, in hopes of finding one which could
hold his attention for a longer period of time, it was found that L.S.
appeared to enjoy hearing someone sing to him. Simple songs such as
"Old MacDonald, M See-Saw," and "Patty Cake" were, therefore, an important
part of our interactions from that point on. While these songs worked
extremely well at obtaining L.S.'s attention, they were also found to
be useful as a method for calming him down.
Phase II; Prerequisite Attending Skill Training
.
Initially , L.S.
shifted from one activity to another quite rapidly and, in general,
appeared very hyperactive. In addition to food and praise, songs were
also used during this phase to increase his attention while he was being
taught to sit appropriately and maintain eye contact. Work on this phase
was completed after four days and eight thirty minute sessions.
Phase III: Language Training Comparison and Replication . Work
during this phase followed quite closely the format discussed in the
general procedure section. Training on the first group of words (TC^,
0^, SA^) required ten days of training and some thirty twenty minute
sessions before acquisition criterion had been reached on all of the
words within one of the categories. Training on the second groups of
words (TC
? ,
0
2 ,
SAO » however, was more rapid and required only four days
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(twelve twenty minute sessions) to complete the replication. Although
training was conducted for a full twenty minutes per session, it was
necessary, at times, to interrupt training for a few minutes when L.S.
seemed to become visibly tired or anxious (he would show this by losing
attention, becoming agitated, frequently getting up and whining). During
these rest periods, songs were used to help L.S. relax and regain his
attention. On only two occasions was it necessary to prematurely termi-
nate a session. The two instances occurred on two successive days, and
followed a weekend when L.S. had been briefly hospitalized for a complete
neurological evaluation. In both instances, the remaining period of
training was administered as the first order of business, on the following
day.
The graduated guidance format was followed quite closely throughout
Phase III training. It was found, however, that when extended weekends
or two to three day periods of no training intervened, words or signs
would be recalled at a lower rate. As a result, it was sometimes necessary
to drop back one or two steps in the graduated guidance sequence and
proceed again from there.
At the very end of training on each of the two groups of words
(following the criterion verification test), a ten minute "generaliza-
tion test" was conducted to determine if L.S. would respond appropriately
to instructions from a different adult. During this test, the research
assistant orally instructed L.S. to show her the signs for all of the
words in the total communication group, (e.g., "L.S. show me the sign
for "What is the sign for ? 1! ) , without displaying any of the
training materials (stimuli). The words were intermixed and a response
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was requested three times for each word.
Phase IV: Intensive Training with Superior Model , This phase
consisted of three daily one-hour sessions. Each of these sessions
were observed by one of L.S.'s parents. Following the session, specific
techniques (such as graduated guidance, pacing, contingent reinforcement,
etc.) were discussed in hopes that they could continue this work following
the completion of the study.
Results ,
Table 4 shows the gradual acquisition of the prerequisite attending
skills of sitting appropriately and eye contact, over the course of the
four days of Phase II training. By the final session of day four of
Phase II, L.S. was sitting quietly throughout the entire session, and
responding appropriately 90% of the time to the bimodal instruction of
"look at me."
The number of trials per training category during Phase III are
presented in Table 5. Although training was broken down into discrete
trials in order to attempt to balance the number of trials across
categories, variability did occur. Trials per training category ranged
from a high of 516 trials (x = 57.3) for the first oral group, to a low
of 366 trials (x = 40.7) for the first total communication group. Number
of trials for the second groups of words ranged from a high of 201
trials (x = 67) for the oral group to a low of 97 trials (x = 32.3)
for the sign-alone group. Data on the overall number of trials per
category (first and second groups combined) ranged from a high of 717
trials (x = 59.8) in the oral category to a low of 483 trials (x = 40.25)
in the sign-alone category.
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Table 4
Attending Skill Training - L.S.
May 2
session 1
session 2
May 4
session 1
session 2
May 11
session 1
session 2
May 18
session 1
Mean duration of response
to instruction "sit nicely"
11.47 sec
38,29 sec
32.15 sec.
65.21 sec.
140.43 sec.
331.75 sec.
Percentage of correct resp.
to instruction "look at me"
20%
48%
40%
30%
62%
50%
1,200.00 sec. 75%
session 2 1,200.00 sec. 90%
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Table 5
Table of Number of Trials per Category
Case #1 - L.S.
First Group Total // of trials x number of trials/session
Total Communication 366 41
Oral 516 57
Sign-alone 386 43
Second Group
Total Communication 191 63
Oral 201 67
Sign-alone 97 32
Combined First and Second
Groups
Total Communication 557 46
Oral 717 60
Sign-alone 483 40
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Over the course of the fourteen days of Phase III training, L.S.
acquired a total of 18 words. Of these, ten were learned using the
total communication training mode. This represents 56% of all of the
words learned during Phase III, and can be compared with a total of
only four words (22%) in each of the other categories. Table 6 presents
a list of all of the words for which acquisition criterion was reached
during both Phase III and Phase IV training. During this final,
intensive training period, L.S. acquired a total of twelve additional
words.
Figure 1 represents L.S.'s actual progress, across categories,
over the course of the fourteen days of Phase III and three days of
Phase IV. Words presented in lower case reflect that training was
conducted on that word during that day of training. Words presented in
upper case reflect that while training was conducted during that day,
responding also reached criterion for that particular word. Next to
these words, the total number of trials required to reach criterion is
noted. A total of nine days was required to complete training on the
first groups of words (TC- , 0- , SA ) . By day nine, acquisition criter-
-L J- .
ion was reached on all five words within the total communication group
(TC^) , three of the five words in the sign-alone group (SA^), and only
two of the five words in the oral group (0^ . On day ten of Phase III,
a criterion verification test was run in order to provide a second check
on these data and assure that these words, indeed, had been acquired.
As shown in Figure 1, all words in the total communication category (TC^)
remained at criterion, whereas, only two of the oral group and only
three of the sign-alone group did.
Table 6
Words Learned During Phase III and Phase IV Training - L.S.
Phase III Phase IV
First Groups Total Coram
Oral
Sign-alone
Total Comm.
tie
cat
ring
soap
comb
horse
candy
radio
shoes
dog
money
paper
nose
cup
belt
hair
mouth
eyes
ears
fingers
toes
watch
Second Groups
Oral key
hat
Sign-alone: car
Total Comm cracker
shirt
light
plane
book
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Training on the second groups of words (TC
2 , 0^ 9 SA2 ) , proceeded
more rapidly than the first group, only requiring three full days
(days 11-13) for criterion to be reached on all five words within
the total communication group (TC
2
) . Although criterion was reached
on all five words within the total communication group, criterion had
not, by this point, been reached on any of the words in either of the
other two categories . In fact, training had not yet even begun on two
of the words in the sign-alone group and one of the words in the oral
group, since training was proceeding so slow within these two categories
A criterion verification test, conducted on day fourteen, verified that
all of the words in the total communication group (TC
2
) remained at
criterion level. This criterion verification test also demonstrated
that two of the words in the oral group and one of the words in the
sign-alone group were at criterion level.
Results of Phase IV training (also reported in Figure 1) show that
over the course of the three days of intensive training, L.S. acquired
a total of eleven new words (three of which he had failed to acquire
during training in the other two categories).
A comparison of L.S. 1 s progress across word groups can, perhaps,
be seen more clearly in Figure 2, which displays the total number of
words at criteria for each category of training across the fourteen
days of Phase III and three days of Phase IV.
Inspection of this graph shows a more rapid acquisition of words
under the total communication mode for both the first and second groups
of words, as well as a rapidly increasing acquisition curve for words
trained with this format. The slope of this acquisition curve continued
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to increase during Phase IV training.
Data collected during the daily probe sessions offered a more
precise barometer of L.S.'s performance on each day of Phase III by
indicating his responses to each word under a "non-contingent reinforce-
ment situation." Figure 3 displays this daily progress by showing the
number of words successfully spoken or signed during the daily probe
sessions over the fourteen days of Phase III. While showing the same
pattern of superiority of performance under the total communication mode
as was shown in Figure 2, these data indicate that this general pattern
emerged quite early in the training. When the acquisition criterion
was defined as fifteen consecutive correct responses, improved performance
with the total communication model was not noted until approximately day
seven or eight of Phase III. However, when criterion for success was
defined as two consecutive correct probe responses, this pattern became
clearly visible by day three or four of training.
This superiority of performance, under total communication training
was further supported by a comparison of the percentage of correct
responding across training categories. Figure 4 displays this data for
each day of Phase III and Phase IV training. During training of the
first group of words (days one to nine), a steadily upward trend was
noted in each of the three training categories, reflecting a general
improvement in each category over time. In the total communication
category, however, this trend was found to be consistently higher, and
the only category in which a 90% or higher level was achieved. The mean
percentages of correct responses for the first group of words (TC^, 0^,
SA-) during days one through nine of Phase III were as follows:
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DAYS OF PHASE 111 & IV LANGUASE THAIH1H6
CASE 1 - L.S.
Figure 2
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Mean Percentage of Correct Responses for First Groups
Total Communication: 59%
Oral: 17%
Sign-alone: 37%
This trend was duplicated with the second groups of words, showing
again, best performance in the total communication category, poorer
performance in the sign-alone category and poorest performance within
the oral category. Mean percentages for the second group of words
were:
Mean Percentage of Correct Responses for Second Groups
Total Communication : 51%
Oral: 12%
Sign-alone : 20%
Data from both criterion verification tests (days ten and fourteen)
showed the percentage of correct responding at the 100% level for both
groups of words trained with the total communication model.
This high level of performance was again noted during Phase IV,
where training was conducted using only the total communication format.
During these days, the mean percentage correct was found to be 60%,
still far above the levels reached in either vocal or nonverbal categories.
Within training categories, differences in performance on speci-
fic words were noted. Figure 5 displays L.S.'s performance on each
of the words in groups one and two, by indicating the number of trials
to criterion for each word trained during Phase III. Figure 6 offers
a brief analysis of these within category differences in terms of
assigned difficulty levels and, for the total communication and sign-
alone groups, in terms of whether or not the child could see the sign
he was to produce or not (visible/nonvisible) . Data from the oral word
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Figure 6
Individual Word Comparison Chart - L.S.
Oral
# of Trials
Level Word to Criterion Group Visible/Nonvisible
1.5 level - cat 66 1
- tie 79 1
- boat N/C 1
- hat 36 2
- key 104 2
2.0 level - belt N/C 1
- bread N/C 2
2.5 level - T.V. N/C 1
- money N/C 2
- pencil N/C 2
Sign-alone ;
1. 5 level - ball N/C
- pants N/C
- toothbrush N/C
- zipper N/C
2. 0 level - comb 99
- soap 125
- paper N/C
- car 29
2. 5 level - ring 38
3. 0 level - cheese N/C
1 Vis. Mean (x)
1 Vis. Visible =
2 N.Vis.
2 Vis. Mean (x)
1 N.Vis. Nonvis . =
1 Vis.
2 Vis.
2 Vis.
1 Vis.
2 Vis.
Total Communication:
1.0 level - dog 38
1.5 level - candy 62
plane 26
light 27
shirt 43
2.0 level - shoes 37
horse 74
2.5 level - book 50
3.0 level - cracker 27
radio 104
1 Vis. Mean (x)
1 N.Vis. Visible =
2 Vis.
2 Vis. Mean (x)
2 Vis. Nonvis . =
1 Vis.
1 N.Vis.
2 Vis.
2 Vis.
1 N.Vis.
N.Vis. = not visible
N/c = criterion not reached
Vis. = visible
57
groups show that four of the five words at the 1.5 level of difficulty
had reached criteria. All of these words were primarily monosyllabic
with a relatively simple phonetic structure. None of the more complex
words at the 2.0, 2.5 or 3.0 levels ever reached criterion.
In both the total communication and sign-alone categories, however,
this separation of performance between words at different difficulty
levels was not found. Instead, a clear difference in performance was
found between "visible" signs (child could see himself create the sign)
and "nonvisible" signs (child could not see himself create the sign).
In the total communication category it was found that the mean (x) number
of trials to criterion for "visible" signs was 35.4, whereas, the mean
number of trials to criterion for the "nonvisible" signs (i.e., candy,
horse, radio) was 80.0. This same trend was noted in the sign-alone
group, however, not as clearly since many of the words within that
category did not reach criterion. For those words that did reach cri-
terion, however, the means were 64.7 trials for the "visible" signs and
99.0 trials for the "nonvisible" signs.
Figure 7 represents another qualitative analysis of L.S.'s responding
within the total communication category. These data reflect the percen-
tage of total communication trials in which L.S. responded with a com-
bined vocal and sign response. While data collected during the first
eleven days of Phase III showed L.S. responding in a purely gestural
(sign) mode, data from the remaining six days of Phase III show a marked
increase in the percentage of combined vocal and sign responses. On day
fourteen (the criterion verification test for the second groups of words),
L.S. responded 47% of the time with a combined vocal and sign response
a
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during the total communication session. This combined form of responding
was particularly for the words "plane" and "book," On day fourteen,
L.S. responded 100% of the time with a combined form for both of these
words. While the percentage of combined form responding dropped slightly
during the three days of Phase IV (23%, 19%, 23% respectively), it was
noted that this percentage remained fairly high in light of the fact
that some thirteen new words were introduced during this period.
Results from both generalization tests showed that L.S. responded
correctly on 100% of the trials despite the introduction of a new
therapist on the removal of the original training stimuli.
Discussion .
Results of this research show quite clearly, that for this
particular child, total communication was by far the most effective
training strategy for teaching expressive communication skills. Before
considering specific issues that might help to explain the success of
this approach with this individual child, however, it is important to
review the specific measures of performance which demonstrated the
superiority of this model.
Of the three training models evaluated during this research, total
communication was the only model in which all of the ten "comparison
test" words were learned. Although nine days were required to teach
the first five words, the rate of acquisition of the second group of
words was substantially faster, only requiring three days to reach
completion. This overall improvement became even more pronounced during
Phase IV training, when eleven new words were learned over the
course of
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only three days.
While the rate of acquisition during Phase IV can, in part, be
explained by the lowering of criterion levels during this phase, these
results still point to a clear superiority with the total communication
training mode. Probe data, while further supporting the superiority
of this model indicate that a "preference" for this form of training
became visible as early as the third or fourth day of Phase III and
remained clearly evident throughout this phase. Additional supportive
evidence was found in the analysis of the percentage of correct responding
within each category, during Phases III and IV. While a gradual in-
crease in this percentage was seen across all three training categories
over time, the percentage of correct responses for the total communication
category was consistently higher throughout Phase III training. In
fact, total communication was the only training category in which a
level of 90% or higher was achieved.
In order to obtain a better understanding of why total communica-
tion proved to be such an effective and successful approach for teaching
expressive language skills, it is necessary to consider a number of
specific factors which could have contributed to this success. These
factors can be broken down into three major areas, namely, a) factors
relating to the inherent characteristics of the three training models,
b) factors relating to the procedures used in training, and c) factors
relating to the characteristics and abilities of the child. Each of
these areas will be considered in the following discussion.
Factors Relating to the Inherent Characteristics of the
Training Mode. While many of these "inherent
11 characteristics
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might seem quite evident, at this point, it is necessary to recon-
sider them in light of their potential effect on the results. Perhaps
the most important of these was the form and number of cues given to
the child during training. Total communication, by definition, involved
the use of vocal and gestural (sign) cues to teach signs. In reality,
however, it involved not only the auditory (vocal) and visual (gestural)
cues, but also important kinesthetic cues (motions of the signs) which
the child could then use in both learning and recalling words (i.e.,
sign for dog - slapping right leg twice, sign for shirt = brushing open
hands over chest, etc.). During sign-alone training, visual (gestural)
and kinesthetic cues were present, however, no spoken (vocal) cues were
included, thus there was no auditory input. Oral training involved an
even more limited cueing system with only auditory (vocal) cues used
during training. Although it is impossible to determine conclusively
from this study, the extent to which these intrinsic factors alone relate
to the success of the total communication model, results of the generali-
zation test imply that L.S. was indeed attending to and using both
gestural and vocal cues to learn the words in the total communication
category. In light of this, it is important to consider the value of
these intrinsic cueing factors and their potential role in contributing
to the success of specific training strategies.
Another of these inherent characteristics relates to the symbolic/
iconic qualities of the specific communication system. For all practical
purposes, vocal communication is a highly symbolic form of expression.
That is, very few verbalizations resemble the object, thought or action
they are meant to express. Signs, on the other hand, are a highly iconic
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form of expression insofar as many signs closely resemble, or are
closely related to the object, thought or action they are meant to
convey (e.g., the sign for shirt is both hands brushing over the chest -
where the shirt rests on the body, the sign for soap is both hands
rubbing back and forth as you would if you were soaping your hands).
This iconic quality, however, is not characteristic of all signs (e.g.,
sign for dog is one hand slapping the leg just above the knee, sign
for cracker is one hand closed in a fist tapping the elbow of the
opposite arm). For those signs where it is a factor, the level of
iconicity varies greatly from sign to sign. Although it was not a goal
of this study to determine the extent to which iconicity alone has
affected the results, it is important to recognize it as an important
intrinsic characteristic of gestural communication systems which may
serve as a facilitator for language acquisition.
Factors Relating to the Procedures Used During Training . Since
the rate of word acquisition depends, to a great extent, on the diffi-
culty of the word being taught, it is important to re-examine the word
selection procedure used, in light of the final data, so as to determine
if this process might have had some effect on the outcome of the study.
It is important to indicate here, that this word selection procedure
was by no means an exact process, rather it was an attempt to carefully
and systematically evaluate and rate each of the words based on a
number of important vocal and gestural factors which might affect the
difficulty that a child would encounter in learning the word. It is
also important to point out that these same selection procedures were
used for all of the words in each of the categories, and that as a result
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any "built-in" errors would be consistent across training categories.
If it can be assumed that the less complex words should be learned
more quickly, it should follow that the more simple the word, the
fewer number of trials should be required for criterion to be reached.
An inspection of the acquisition data for each word indicates that this
premise was consistent with the results of training in the vocal (oral)
category. That is, of the words trained using the vocal mode, the
more simple words required fewer trials to criterion. In fact, of all
of the words trained in the vocal category, only the most simple words
(1.5 level of difficulty) ever reached criterion.
In both the sign-alone and total communication categories, however,
this pattern was not followed. For example, in the total communication
category it required only twenty-four trials for the word "cracker"
(3.0 level of difficulty) to reach criterion, whereas it required 43
trials for the word "shirt" (1.5 level of difficulty) to reach criterion.
In the sign-alone category, it took only 38 trials to the word "ring"
(2.5 level of difficulty) to reach criterion, whereas, none of the more
simple words at the 1.5 level of difficulty ever reached criterion.
To a certain extent, this discrepancy can be explained in terms
of L.S.'s relative familiarity with the training model when different
words were being taught. That is, as he became more familiar with
the model, his ability to learn words (even the most difficult ones)
greatly improved, thereby necessitating fewer trials to reach criterion
for a particular word as training progressed. This is particularly
evident in light of the total communication word acquisition data which
indicate that the mean number of trials to criterion for the first group
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of words was 63 trials, whereas, the mean number of trials for the
second group of words dropped to 34.6 trials.
Apart from this, however, the fact that this discrepancy occurred
in both sign language categories would suggest that other underlying
factors might be important determinants of the level of difficulty of
specific signs. In retrospect, it is felt that two specific factors
were of major importance, namely, the visibility/nonvisibility of
signs and the tactile/kinesthetic quality of the sign. While the issue
of visibility/nonvisibility of the sign to the child was originally
considered when the words were rated for difficulty, data from training
in both sign language categories indicate that this was, indeed, a very
strong factor which might require an even heavier weighting when rating
words for difficulty. Since more nonvisible signs were included in the
total communication groups, it was not felt that this factor was of
particular importance in the interpretation of the results. In fact, it
serves to further support the superiority of the total communication
model with this child.
The issue of the tactile/kinesthetic quality of particular signs,
however, was an issue which was not considered during the initial
word selection and rating process. During training it was noticed that
many signs have a distinct and dynamic quality which provides the child
with important tactile and kinesthetic cues. For example, the sign
for cracker is; one hand held tightly in a fist, tapping against the
elbow of the opposite arm; the sign for paper is both hands fully open,
clapping with the fingers of each hand pointing in opposite directions.
While the effect of these tactile/kinesthetic cues might explain L.S.'s
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excellent performance in learning the word "cracker" in only 27 trials,
it fails to explain why he never reached criterion on the word "paper,"
even though "paper" had received more than twice that number of trials
during training. While one might argue that the sign "cracker" has
more intrinsically reinforcing properties than the sign "paper," it
should be noted that other signs in the total communication category
with similar tactile/kinesthetic qualities also reached criterion quite
rapidly (i.e., plane, light, etc.). Apart from this discrepancy, how-
ever, these factors are seen as particularly important ones in deter-
mining the relative difficulty of signs, since they offer the child
additional important and relevant feedback which the child can use in
both learning and recalling words.
A second procedural issue which should be considered in interpreting
the results of the study is the balance of trials across training
categories. This issue was a particularly difficult one to address at
first, since in conducting a comparison of three different types of
language programs, one would ideally want to evaluate these programs in
their natural form. Intrinsic differences exist, however, between
training models which make this type of "natural form" comparison very
difficult. For example, the amount of time required to model a vocal
(oral) response is much less than the amount of time needed to model a
sign response. As a result, the number of trials possible during a
vocal (oral) training session is intrinsically greater than the number
of trials possible during sign training. In an attempt to balance,
somewhat, the number of trials presented per category, the decision was
made to extend each trial for a ten second period. Despite these efforts
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it was not possible to fully balance the number of trials across
training categories (See Table 5).
While data on the mean number of trials per category for the
first group of words show the total communication group lowest (x = 41),
data from the second group of words showed a sharp increase in the
mean number of trials in the total communication category (x = 64 trials).
For the most part, this increase resulted from the fact that L.S. was
responding quite rapidly during total communication training on the
second group of words, and thereby the full ten second period did not
need to elapse. On the other hand, his rate of responding during the
second group of the sign-alone category was still quite slow and poor,
often without any responding at all, and thereby requiring the full ten
second period between trials. While this imbalance might serve to explain
somewhat, the superiority of total communication training over sign-
alone training for the second group of words, it does not explain the
superiority shown in the first group of words. In addition, since there
were fewer total communication trials, this imbalance only served to
further emphasize the superiority of total communication over oral
training for this child.
A final procedural issue which warrants discussion here, also
relates to the intrinsic characteristics of the training models, and
the effect of these intrinsic characteristics on the procedures used
during training. As discussed earlier in the general procedure section,
a "graduated guidance" format was used to conduct training in all
three categories. Due to the intrinsic qualities of vocal and gestural
(sign language) communication systems, however, the use of "identical"
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graduated guidance procedures was not possible. Since both total
communication and sign-alone training systems sought to teach a
gestural (motoric) form of communication, it was possible, during
training in these sign categories, to physically guide L.S. through
the appropriate sign response and, in that way, directly affect his
responding through a physical shaping procedure. Vocal (oral) communi-
cation systems, on the other hand, do not lend themselves to this form
of direct physical guidance (where it is possible to physically guide
a gestural (sign) response, it is almost impossible to physically guide
a vocal response). As a result, the "graduated guidance" system em-
ployed during vocal (oral) training was substantially different from
that used during sign training insofar as its focus was primarily the
modelling of the desired response and the systematic fading of the
modelled cues.
While this distinction reflects a substantial difference in the
procedures used during sign language and oral training, it should be
noted that these are differences which are inherent within each of these
modes of communication, and which cannot readily be further manipulated
or balanced without directly affecting the very character of the
training models.
Factors Relating to the Characteristics and Abilities
of the Child . As discussed earlier, L.S. had lived at his home
with his parents and two older brothers throughout his life. Although
communication between family members was primarily vocal, he had not,
by the start of the study, developed any functional vocal skills, and
could be described as a "mute child." This history of mutism, in
light
of a highly vocal environmental history represents an important
individual
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characteristic of the child which must be considered when analyzing
the results of the study. Two major areas are of particular importance:
a) entering skills and b) perception of training.
Entering Skills . While, by definition, mutism does not imply
that a child T s ability to imitate vocal responses is impaired, the fact
that L.S. had never used vocal systems as a consistent method of
communication, would suggest that his vocal imitative ability was, at
least, seriously delayed. Evidence substantiating a delay in this area
can be seen in his performance in the vocal (oral) training category,
where he was able to acquire only the most rudimentary (monosyllabic)
words. In addition to this, anecdotal notes taken during training
indicate that both the quality (tone) and inflection of his vocal response
appeared quite immature and certainly very different from that of normal
four year old speech.
Motor imitation skills, on the other hand, were generally quite
good. During the adaptation phase, it was noted that L.S. was able
to imitate a wide variety of both gross and fine motor responses (e.g.,
patty cake, building towers, tumbling, drawing with a pencil, stringing
beads, etc. )
.
Although it is impossible to determine the extent to which these
entering imitative abilities affected the results of the study, it
is important to consider them as relevant individual characteristics
which might have a strong effect on the outcome of any language
training procedure.
Perception of Training . A second area which should be considered
m 11 glli ht of L.S.'s background and history involves his perception
of
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each of the three language training models. While it would be virtually
impossible to determine precisely what his perceptions of these three
modes of training were without direct feedback from him, it is possible
to make some subjective hypotheses about these perceptions, in light of
how similar or different they were as compared with the system of
communication used most regularly within his environment.
Ideally, it would seem that the vocal training mode would be the
most similar to his natural environment since the history of communication
both at home and at school was primarily vocal. Sign-alone training,
on the other hand, might well have been perceived as "too different"
from his normal environment since not only did it involve communication
through a distinctly different modality, but also because it lacked the
vocal quality which had characterized the majority of communication
both at home and at school. Total communication, while still different
by virtue of the use of signs, can be seen as more similar to his environ-
ment since it also provided familiar vocal input during training.
While these explanations might help somewhat, in the interpretation
of the results obtained during training, it should be noted that they
are only subjective hypotheses that remain to be empirically tested at
some later time.
Special Issues . As discussed earlier in the results section, an
interesting change in the form of responding was noted during total
communication training. Over the first eleven days of total communica-
tion training, L.S.'s responses were purely gestural, however, during
the five subsequent days, a gradual increase was noted in the percentage
of combined vocal and sign (gestural) responses. This change is of
particular important in light of the major criticism made of sign
communication systems, namely, that signs are of only limited use-
fulness in a vocal world. The spontaneous increase in the percentage
of combined responses would suggest that total communication might
well be a particularly valuable training modality since it need not
be locked into a purely gestural system, and might well serve to
facilitate basic communications as a first step toward the eventual
goal of primarily spoken language.
CHAPTER IV
CASE 2 - S.F.
Subj ect .
S.F. is a healthy 15 year old boy currently attending a local
educational collaborative f s "activities of daily living" special
education class. S.F. lived at home with his parents and two sisters
during the first five years of his life. Although there were early
signs of developmental delay (sat at one year, walked at two and one-
half years, history of febrile convulsions since 7/64), S.F. did not
receive a comprehensive evaluation until February of 1968, when he
was seen at the Boston Childrens 1 Hospital. At that time S.F. received
a diagnosis of "severe brain damage/cerebral dysgenesis most likely
resulting from prenatal insult with subdural intracerebral bleeding
in the left hemisphere."
In June of 1969, S.F. was admitted to a large state hospital in
western Massachusetts, where he resided until 1973. During his initial
assessment at that facility a number of related disorders were diag-
nosed. These included: a) seizure disorder secondary to perinatal
insult, b) a mild hyperopia, c) gingivitis secondary to Dilantin
therapy, which he had been receiving since age six following his
evaluation at Boston Childrens 1 Hospital, and d) severe psychomotor
retardation. During his stay at the state hospital, S.F. attended the
nursery school for the retarded where the major focus of training was
on the most basic self-help skills (toiletting, eating, locomotion).
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S.F.'s communication skills, at this time appear to have been quite
primitive. Standardized testing at age eight years, indicated that
his expressive abilities were at the one year level, whereas his
receptive abilities were at the three year level. Gross and fine
motor abilities also showed significant delays with gross motor at
the three year level and fine motor at only a one year level. Audio-
logical tests were normal.
In 1973, S.F. was transferred to a community home, where he remained
until 1974. An opthomological evaluation conducted in June of 1973
revealed a left-medial strabismus. As a result of this evaluation,
eyeglasses were prescribed. A psychological evaluation conducted while
S.F. was residing at this community home described S.F. as "a child who
does not talk and shows no comprehension of speech. 11 This report went
on to describe his behavior as "resembling that of an autistic child,
characterized by social withdrawal and a marked absence of any social
attachments to either employees or other patients. 11 No school records
existed in his file for the period during which he was residing at the
community home. As a result, it was impossible to determine what language
training, if any, he received during this time. In September of 1973,
S.F.'s houseparents requested that he be transferred out of the community
home since it was felt that he was not improving and was functioning
at a much lower level than the other residents.
In early 1974, S.F. was transferred to another large state school
where his educational program focused on teaching him to feed, bathe,
groom, and toilet himself. Standardized testing conducted during his
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stay at this stage school revealed that his communication skills had
remained seriously delayed. Receptive language ability was measured
then at the three year level, whereas expressive language had improved
only to the two year level.
Having achieved some major advances in the area of self-care
skills, S.F. was transferred, in September of 1974, to a different
community home where he remained until 1977. A psychological evaluation
conducted in February of 1975 described him as "a child who displays
many autistic symptoms (withdrawal, obsessive-compulsive ritualisms,
lack of responsiveness) ... he is able to speak a few basic words and
phrases, however, these appear out of context." In early 1975, S.F.
began attending an educational collaborative special education class
where the general emphasis was placed on a) the maintenance of self
help skills, b) body awareness, c) eye contact, d) attention, and
3) improving his ability to respond to a number of simple commands. A
speech pathology evaluation conducted by the collaborative in March of
1975 found that his receptive skill appeared adequate for his daily
needs (able to follow simple commands such as sit down, open door, etc.).
Expressive skills were found to be very immature and characterized by
babbling, unintelligible jargon, and echolalia. Educational objectives
for communication skills emphasized an increase in attention span, the
development of eye contact, and specific one-to-one therapy to improve
vocal imitation skills. Teachers' reports for the year of 1975-1976
showed an overall improvement in the area of receptive language, with
S.F. learning the names of specific parts of the body, and simple commands
In mid 1977, S.F. was again transferred, this time to a different
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community home for severely and profoundly delayed adolescents,
where he currently resides. Over the course of the past three years,
he has remained in the collaborative special education class, and
has made strong advances, particularly in his ability to take care of
his own personal needs. While oral language training has been written
in an as integral part of his educational plan, his teachers report
that individual speech therapy has not been possible due to the high
student-teacher ratios. Instead, language training has been conducted
informally during group activities and lunch periods. This training,
while focusing primarily on the functional use of simple words (toilet,
glasses, eat, more), has extended into training on a number of basic
signs (toilet , eat
,
drink)
.
In order to minimize the effect of previous language training on
the current program, a complete listing of S.F. 1 s expressive spoken
and gestural repetoires was drawn up with the assistance of his teachers,
parents, and direct care staff at the community home. This list revealed
that while S.F. had an expressive spoken vocabulary of seven words (boy,
eat, raisins, glasses, bad, go-out, hi-yah) , and an expressive gestural
vocabulary of two signs (eat, more), few of these words (glasses, eat)
were ever used in their correct context. Instead, they appeared in
what could best be described as a "delayed echolalic
11 form. School
records were reviewed to minimize the effects of previous training on
this program. A list of words previously worked on either in class or
in his residence was gathered. These words were eliminated from the word
selection pool prior to the selection of the words to be used during
training.
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Although S.F.'s behavior resembled, in many respects, that of
an autistic child, he had never received a formal diagnosis of infan-
tile autism. Since S.F.'s communication skills were still so poor,
this training program was seen as a particularly useful one for him
by the teachers, parents, and houseparents
. Enthusiasm was particularly
strong since it would provide S.F. with a regular one-to-one language
training program, and would hopefully be useful in determining the
most suitable form for future training.
Once informed consent had been obtained from S.F.'s parents,
teachers, and special education director, arrangements were made to
include this program into both his educational plan and his summer
program.
Settings .
Three different settings were used during training with S.F.
This resulted from the fact that training began just after the school
year had ended, continued throughout the summer and ended two months
into the following school year. A description of the three settings
follows
:
Setting One . A private sitting room (approximately three meters
by three meters) located in the community home was used to conduct the
first and second phases of training. This room was relatively bare,
with only a table and three chairs in the center of the room. An all
glass sliding door led from the room to the backyard area. In order to
minimize distractions, a movable partition was placed in front of the
door during all sessions.
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Setting Two
, This setting was located at S.F. 1 s summer camp
program. A private section of one of the cottages (approximately
two by five meters), separated by a room divider was used to conduct
Phase III training. Again, this area was quite bare with the exception
of two small tables and the three chairs used during training. To
minimize distractions the schedule was arranged so that training could
be conducted at times when the cottage was not in use.
Setting Three . A quiet section of a room (approximately two by
two meters) adjacent to S.F.'s school classroom was used to complete
Phase III and Phase IV training. This area was separated by room
dividers on both sides and was quite bare with the exception of a
blackboard on the walls, a table, and the three chairs used during
training. Again, the schedule was arranged to eliminate potentially
distracting stimuli.
Materials .
Materials used during S.F.'s program remained consistent with
those described in the general method section. Selection of food
reinforcers for S.F. was relatively simple since both the parent and
teacher interviews and Phase I evaluations indicated that S.F. was very
highly motivated by many different types of foods. For the most part,
however, flavored cereals, yogurt, and juice were used during the actual
training sessions. During all phases of training, verbal praise
(such
as -good boy," "good work," "you're really doing a good job," etc.)
was
always paired with food reinforcement.
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Procedures .
While the work with S.F. followed very closely the procedure
outlined in the general procedure section, a number of specific
procedural issues and changes should be discussed.
Word selection
. Since S.F. had received individual language
training on a number of specific words and signs, special care had to
be taken to insure that he had received no previous training with the
words selected for this program. S.F. f s school records were reviewed
and teachers and direct care workers were interviewed to obtain a
comprehensive list of words that were either in his repetoire or with
which he had received formal training. As described in the general
procedure section separate lists of words were obtained from parents,
teachers, and house managers. From these lists, any words with which
he had received formal training were eliminated, and a composite list
of 45 nouns was constructed for use during the Phase III language
training comparisons. These words, along with their specific difficulty
ratings are included in Appendix 6. Words trained during Phase IV of
the study were selected from a group which had been suggested by his
teacher, but not included in the original training list.
Phase I: Adaptation . This initial adaptation period extended
over the course of two days and a total of four, thirty minute sessions
with S.F. During these sessions, the majority of the time was spent
interacting with S.F. via a number of simple games (e.g., lotto, peg
and form boards, string beads, etc.). It was found that S.F.'s attention
span was quite good, and that food reinforcers motivated him extremely
well.
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Phase II; Prerequisite Attending Skill Training
. S.F. required
very little training during this phase, since his ability to attend
and obtain eye contact were already quite well developed prior to
training. It was necessary, however, to teach him to respond appropri-
ately to the combined oral and gestural commands of "sit nicely 11 and
"look at me." This training progressed quite rapidly and was completed
after only two days of training (four, thirty-minute sessions).
Phase III; Language Training Comparison and Replication . While
the work conducted during this phase followed quite closely, the format
outlined in the general procedure section, a number of important
procedural changes were made which should be discussed here.
The most important of these changes took place after the video-
tape reliability check data taken on day four of Phase III were analyzed.
This videotaped data revealed that during the total communication
sessions, S.F. was responding with a very high frequency of vocal
responses, many of which were correct. Since the total communication
training was originally designed as a method for teaching expressive
sign language, vocal responding during total communication training
had not characteristically been reinforced. From these videotapes,
it seemed, however, that S.F. was becoming frustrated as a result of
not receiving reinforcement for correct oral responses. In light of
this frustration, and the potentially damaging effect it might have on
all three modes of training, a decision was made to modify the total
communication training model for this child, so that instead of using
it as a method for teaching ASL signs, it would be used as a
method for
teaching expressive vocal responses. With this modification,
all correct
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vocal and/or sign responses were reinforced. Training was conducted
using the same graduated guidance format discussed in the general
procedure section. If, however, the child responded to the presen-
tation of the training stimuli with an oral response only, his oral
response was reinforced and in addition he was fully guided through
the correct sign response. Similarly, correct sign responses alone
were reinforced and the appropriate oral response was modelled for
him. While data were taken on both oral and sign responding during
the total communication training sessions, oral responding was seen as
the major goal of this "modified" total communication training. Training
in the oral category remained unchanged, and followed the same format
outlined in the general procedure section. Sign-alone training,
however, was modified due to S.F.'s poor entering fine motor imitation
skills. Instead of requiring an exact and precise imitation of the ASL
signs which were trained during these sessions, S.F. was required to
produce the correct motions for the signs and not the exact hand and
finger positions. This adaptation was instituted so as to provide a
balance between categories, based on the pretraining differences in oral
and motor imitation abilities. In all other respects, however, sign-
alone training followed the same format described in the general pro-
cedure section.
Work on the first group of words (TC^, 0^ SA^ extended over the
course of 13 days of training and some 39 twenty minute training
sessions before acquisition criterion had been reached on all of the
words within one of the three categories. Training on the second group
of words (TC
2 ,
0
2 ,
SA
2
) required 15 days before acquisition criterion
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was reached on all five words within one of the training categories.
These days were interrupted by a one month lay-off between the third
and fourth days of training on the second groups. This lay-off
resulted from a change in programs (S.F. T s summer program ended, and
new school program began). In order to again begin training, arrange-
ments had to be made with his new teacher, special education director
and program coordinator. This delay was further complicated by the
necessity for writing the training program into his new educational
plan before training could resume.
Phase IV: Intensive Training with Superior Model . Work on this
phase was conducted on three consecutive days with two one half hour
sessions per day. Training utilized only the most successful treatment
mode. The training words were selected from the lists prepared by the
direct care staff at the group home.
Results
.
Results of the numbers of trials per training category (presented
in Table 7) indicate a disproportionate number of trials between models
with the vocal category showing a consistently higher number of trials
than either the total communication or sign-alone training modes. These
trials range from a high of 1.042 (x = 80) for the first oral group,
to a low of 654 trials (x = 50) for the first sign-alone group. Number
of trials for the second group of words ranged from a high of 1,487
trials (x = 99) for the vocal (oral) group to a low of 999 trials (x = 67)
for the sign-alone group. Data on the overall number of trials
per
category (first and second groups combined) showed a range extending
from
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a high of 2,529 trials (5 = 90) in the vocal group to a low of 1,653
(x = 60) in the sign-alone category.
Over the course of the 28 days of Phase III training, S.F.
acquired a total of 16 words. Of these 16 words, ten were learned
using the total communication training mode. This represents 63% of
all of the words learned during Phase III, and can be compared with a
total of only three words (19%) in each of the other categories. Table 8
presents a list of all of the words which reached criterion during both
Phase III and Phase IV training. During the final intensive training
phase, S.F. went on to learn a total of four additional words.
Figures 8 and 9 represent S.F.'s actual progress across categories,
over the course of the 28 days of Phase III and the three days of
Phase IV. Words presented in small case reflect that training was
conducted on that word during that day of training. Words presented
in large case reflect that while training was conducted during that
day, responding also reached criterion for that particular word. Next
to these words, the total number of trials required to reach criterion
is noted. A total of 13 days was required to complete training on the
first group of words. By day 13, acquisition criterion had been reached
on all five words in the total communication group (TC^) , two of the
five words in the oral group (0^) and only one of the words in the sign-
alone group (SA
1
). Following training on the first group of words, a
criterion verification test was run to provide a second check on these
data and assure that these words had, indeed, been acquired. As shown
in Figure 8, all of the words in the total communication category (TC^)
remained at criterion. In contrast, however, only one of the two previously
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Table 7
Table of Number of Trials per Category
Case #2 - S.F.
First Group total # of trials x number of trials/session
Total Communication 791 61
Oral 1042 80
Sign-alone 654 50
Second Group
Total Communication 1071 71
Oral 1487 99
Sign-alone 999 67
Combined First and Second Groups
Total Communication 1862 67
Oral 2529 90
Sign-alone 1653 60
Table 8
Words Learned during Phase III and Phase IV Training - S.F.
Phase III Phase IV
First Groups
Oral:
Sign-alone;
Total Comm.
;
Total Comm.
hat
ball
toothbrush
shoes
book
light
stone
plane
horse
dish
pen
box
Second Groups :
Oral: apple
Sign-alone: comb
shirt
Total Comm. : tie
dog
radio
cracker
soap
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acquired words from the oral group, and only one of the words from the
sign-alone group were verified to be at criterion.
Training on the second groups of words (TC
2 , 0,,,
SA^) proceeded
more slowly than for the first group, requiring a total of 15 days for
criterion to be reached on all five words within the total communication
group (T^). By this same day, however, only two of the words in the
sign-alone group had reached criterion and only one of the words in the
vocal (oral) group had. On day 30 of Phase III, a second criterion
verification test was conducted. This verified that all of the words
in the total communication category were at criterion, however, it also
showed that only one of the two words which had reached criterion during
sign-alone training remained at criterion level. In addition, this
second verification test showed that the one word which had reached
criterion during vocal (oral) training remained at criterion.
Results of Phase IV training (also reported in Figure 9) show
that over the course of the three days of intensive training with the
total communication model, S.F. acquired a total of four new words.
A comparison of S.F.'s progress across word groups can, perhaps,
be seen more clearly in Figure 10, a plot of the cumulative total of
words at criterion for each category of training across the 33 days of
Phase III and Phase IV of the study.
While an inspection of this graph shows a consistently more rapid
acquisition of words under the total communication category throughout
Phase III and IV, it also points to a steady, yet more depressed,
performance in the other two categories (sign-alone and oral). This
superior performance within the total communication model continued to
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be evident during Phase IV training where, over the course of only
three days on intensive training, S.F. acquired a total of four new
words. This graph also marks the point during training of the second
groups of words when work was interrupted by a one month layoff due
to a change in school programs. This period, and the days surrounding
it, were characterized by a noticeable span of time when no new words
were acquired te.g., days 15-22).
These same data are presented in Figure 11, which shows a non-
cumulative record of the number of words at criterion over the course
of Phases III and IV of the study. An inspection of this graph shows
a very similar pattern of acquisition for the first and second groups
of words, with performance in the total communication category being
superior for both the first and second groups of words.
Data collected during the daily probe sessions, while offering
a more precise measure of S.F. 1 s performance over the course of the
Phase III training, also reflect a great deal of variability in his
performance under the "noncontingent" reinforcement situation. Figure 12
displays this daily progress by showing the number of words correctly
spoken or signed during the daily probe sessions over the course of
the 30 days of Phase III. While these data show the same pattern of
superior performance within the total communication model, they also
reflect a great deal of variability in both the oral and sign-alone
categories. This variability is characterized by the marked fluctuation
from day to day in performance (i.e., on day 7 there were two correct
probe words in the sign-alone category, however on day 8 there were no
correct probe words; on day 5 there were two correct oral probe words,
'J0U3IU3 18 sujoa 10 jaqtunu
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whereas on day 7 there were no correct oral probe words). Although
a certain amount of variability can be seen in the total communication
category, it was less marked and steadily improved over the course of
Phase III. This condition was the only training category in which
three or more correct probe responses were measured.
To a limited extent, there was additional evidence of this pattern
of superior performance under the total communication category when
percentage of correct responses was compared across the three conditions.
Figure 13 displays these data for each day of Phase III and Phase IV
training. While a great deal of variability existed across training
modalities, the mean percentage of correct responses for the first
and second groups of words showed that S.F. responded correctly more
frequently in the total communication category than in either the sign-
alone or oral categories. The mean (x) percentages of correct responses
for the first groups of words (TC^, 0^, SA^) during days 1-13 of Phase III
were as follows:
Mean Percentage of Correct Responses for First Groups
Total Communication: 39% (vocal) - 19% (sign)
Oral: 24%
Sign-alone: 29%
The mean (x) percentages of correct responses for the second groups
of words (TC
2 , 0^ SA2 ) during days 15-29 of Phase III were as
follows
:
Mean Percentage of Correct Responses for Second Groups
Total Communication: 32% (vocal) - 22% (sign)
Oral : 11%
Sign-alone : 31%
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A fairly high level of performance was also noted in the results
of Phase IV training, where work was conducted using only the total
communication format. During these three days (days 31-33), the mean
percentage of correct responses was found to be 34% for vocal responses
learned within this format, and 5% for correct sign responses learned
within this format. This 34% level for vocalizations taught using the
total communication format represents a level above those reached in
either the oral or nonverbal categories during Phase III.
Within training categories, differences in performance on specific
words were noted. Figure 14 displays S.F.'s performance on each of
the words in groups one and two, by indicating the number of trials
to criterion for each word trained during Phase III. Figure 15 offers
a brief analysis of these within-category acquisition differences in
terms of assigned difficulty levels and, for the sign-alone group, in
terms of the visibility/nonvisibility of the sign for the child. Data
from the vocal group showed that criterion was reached for two of the
four words at the 1.5 level of difficulty and only one of the four words
at the 2.0 level. Data from the sign-alone category showed a similar
erratic pattern in that criterion was reached for two of the three words
at the 1.5 level of difficulty, and only one of the five words at the
2.0 level of difficulty. Interestingly, both of the non-visible words
included in the sign-alone groups reached criterion. In the total
communication category, criterion was reached with all of the words,
however, some of the words rated as fairly simple required a great number
of trials (e.g., dog, rated at the 1.5 level, required 249 trials to
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Figure 15
Individual Word Comparison Chart - S.F.
Oral
# of Trials
Level Word to Criterion Visible/Nonvisible Group
1.5 level - hat 125 1
- key NR 1
- ball 198 1
— boat NR 2
2.0 level - egg NR 1
- table NR 2
- apple 101 2
- money NR 2
2.5 level - pencil NR 1
— ringMm J-ll NR 2
Sisn—alone
1 S level — toothbrush 127 NVis. 1
— pants NR Vis. 1
- shirt 138 Vis. 2
9 0 1 pvpI — par NR Vis. 1
— paper NR Vis. 1
- belt NR Vis. 2
- juice NR Vxs
.
- comb 266 NVis. 2
2.5 level - flower NR Vis. 1
- watch NR Vis. 2
Total Communication
1.0 level - tie 89 2
1.5 level - dog 249 2
- light 52 1
2.0 level - stone 82 1
- shoes 99 1
- soap 210 2
- plane 238 1
- book 118 1
2.5 level - radio 243 2
3.0 level - cracker 134 2
NR = criterion not reached
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reach criterion). In contrast, some of the words which were rated
quite difficult required relatively few trials to reach criterion (e.g.,
cracker, rated at the 3.0 difficulty level, required only 134 trials
to reach criterion)
.
Discussion .
Results of training with S.F. show, quite conclusively, that for
this particular individual, total communication training of vocali-
zations was, by far, the most successful training strategy. Before
considering specific issues which might help to explain the success
of this approach with this child, it might be helpful to review the
specific indices of performance which pointed to the superiority of
this form of training.
Of the three training formats evaluated by this program, total
communication training of vocalizations was the only category in which
all ten of the Phase III training words were learned. While the second
group of words required two more days than the first to reach completion,
the acquisition pattern of the second group followed quite closely the
pattern found for the first group. In addition, this increase probably
resulted from the one month layoff in training which occurred between
days 17 and 18 of work on the second group of words.
The superiority of the total communication model was further
substantiated by S.F.'s performance during Phase IV training when a
total of four new words were learned. While the rate of acquisition
during Phase IV training can, in part, be explained by the lowering of
criterion levels during this phase, these results still point to a
clearly superior ability within this training mode. Probe data serve
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to further support this superiority of this model by indicating that
total communication was the only training modality in which a con-
sistent and steady increase in the number of words successfully pro-
duced had occurred, and the only category in which three or more
correct probe responses were ever produced. Additional supportive
evidence was found in the analysis of the percentage of correct respond-
ing within each category during Phases III and IV of the study. These
data indicate that the mean percentage of correct responses was highest
for the total communication category in both the training of the first
and second groups of words. Furthermore, the mean percentage of
correct responses during the Phase IV total communication training was
found to be higher than the levels reached in either the oral or sign-
alone groups during Phase III.
In order to obtain an understanding of why total communication
training of vocalizations proved to be such a successful technique for
teaching expressive communication skills for this particular child, it
is important to consider a number of individual factors which could have
contributed to the success of this model.
These factors can, in general, be broken down into three major
areas: a) factors relating to the intrinsic characteristics of the
training models, b) factors relating to the specific procedures used
during training, and c) factors relating to the individual characteris-
tics and abilities of the child.
Factors Relating to the Characteristics of the Training Models . As
was discussed in Case 1, the most salient of these "intrinsic"
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characteristics pertain to the actual form of the training models and
the number and type of cues (prompts) given the child during training
(See case 1 discussion - Factors relating to the characteristics of
the training models). While the form and content of oral and sign-
alone training, in this case, remained consistent with that described
in case 1, an important change was made in the form and structure of
the total communication model. This change centered around the use of
the total communication system for teaching expressive vocalizations
and not expressive signs. As a result of this change in form, the
structure of the total communication training system was also changed
insofar as both correct vocal and sign responses were reinforced through-
out training. The goal of total communication training was, therefore,
seen as the production of correct vocal responses which were always
paired with the appropriate equivalent sign.
Although this represented a major change in the form, structure,
and goal of the training, it did not represent a change in the number
and type of cues given during total communication training. That is,
total communication training still involved the use of auditory (vocal)
,
visual (gestural) and kinesthetic cues during training.
In contrast to this, oral and sign-alone training systems
involved a more limited system of cues, with sign-alone training using
gestural (sign) and kinesthetic cues, and the vocal (oral) training
using only vocal cues to conduct training. Although it is not possible
to determine conclusively from this study, the extent to which these
differences in cues related to the success of the total communication
model, anecdotal notes taken during total communication training suggest
98
that S.F. was, indeed, attending to and using both gestural and vocal
cues to recall words. It was noted on a nuinber of different occasions
that when S.F. was experiencing difficulty in recalling a specific
vocalization, the presentation of the related gestural cue was a
sufficiently important enough prompt to produce the appropriate vocal
response (i.e., when presented with the training stimuli of "cracker,"
if S.F. showed that he was experiencing difficulty recalling the
correct vocalization, a partial gestural (sign) prompt would often
provide him with enough information for him to recall and produce the
vocal response of "cracker. 11 ).
In light of this, it is important to consider the relevance of
these intrinsic cueing factors and their possible role in contributing
to the success/ failure of specific training strategies.
Another of these intrinsic factors relates to the iconic-symbolic
qualities of the specific training modalities. Since sign communication
systems offer the child a more iconic system of communication, it is
important to consider the relevance of these iconic characteristics
and the role that they might play in making communication training more
or less concrete for the child. (A detailed comparison of the three
models along these lines is included in the case 1 discussion section.)
Factors Relating to the Procedures Used During Training . As was
discussed in case 1, word selection is a particularly important
procedural issue, since the rate of word acquisition may depend to
a great extent on the difficulty of the word being trained.
If it can be assumed that the less difficult words should be
learned more quickly, it should follow that the more simple the word,
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the fewer number of trials should be required to reach criterion. An
analysis of S.F.'s word acquisition data for specific words within
training categories revealed that this premise was consistent with
the results of Phase III training, only to a limited extent. In the
vocal category, S.F. learned two of the four words which were rated
at the 1.5 level of difficulty (hat, ball), only one of the four words
rated at the 2.0 level (apple), and none of the words at the 2.5 level
of difficulty. While these data suggest that the words at the 1.5 were
somewhat easier for P.T. to acquire, data on the number of trials to
criterion for these words somewhat contradict these findings by revealing
that it took fewer trials for the word "apple" (2.0 level) to reach
criterion (101 trials) than it did for either of the words at the 1.5
level of difficulty (hat - 125 trials, ball - 198 trials). The fact
that the word "apple" may have many conditioned reinforcing characteris-
tics associated with it might help to at least partially explain this
discrepancy.
Data from the sign-alone category, while proving to be more
consistent with this premise, revealed a very interesting finding. Of
the three words learned during sign-alone training, two were signs
which were not visible to the child. This is particularly interesting
in light of the results of case 1, and the fact that these were the
only two "nonvisible" signs included in the sign-alone category. Since
both of these "nonvisible" signs represented familiar grooming utensils
(.toothbrush, comb) it was felt that S.F.'s history of self-help training
might have been a relevant factor in determining the rate of acquisition
of these words.
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In contrast to this, the results of training in the total
communication category were not at all consistent with this premise.
This was evidenced by the fact that not only did many of the "simple"
words require more trials to reach criterion than words rated as more
difficult (i.e., "dog" - dated at the 1.5 level required 249 trials,
"shoes" - rated at the 2.0 level required 99 trials), but many of the
most difficult words were also learned more quickly than words rated as
fairly simple (i.e., "cracker" - rated at the 3.0 level required 134
trials vs. "soap" - rated at the 2.0 level which required 210 trials).
Data from the three training categories, while pointing out
discrepancies in performance based on the word selection and rating
process, also point out that a number of other underlying factors could
well be functioning as determinants of the difficulty that a child
might encounter in learning a particular word. Although it is virtually
impossible to determine from this study the precise nature of these
factors, it should be pointed out that these same selection and rating
procedures were used for all of the words in each of the categories,
and as a result, any built-in errors should be consistent across
training models.
A second procedural issue which must be addressed is the distri-
bution of trials across training categories. As discussed in case 1,
intrinsic differences between training modes, in terms of the amount of
time required to model or guide a response, made a precise balance
across categories difficult (see case 1 discussion).
Despite attempts at balancing the number of trials per session
across categories, results of Phase III training with S.F. show a
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consistent imbalance in this area with vocal training consistently
receiving the most trials per session (x = 90) and sign-alone training
the fewest (x = 60). While the amount of difference between vocal
and sign-alone categories was quite substantial, the difference between
sign-alone and total communication categories was much less dramatic
(x trials for total communication = 67). Since an increased number
of trials should have, ideally, facilitated word acquisition, the
difference between vocal and total communication categories was seen
as additional evidence supportive of the superiority of the total
communication mode over purely vocal (oral) training. Similarly, the
difference between total communication and sign-alone training suggests
that the increased number of trials during total communication training
might be responsible for the improved performance with the total
communication model. It was felt, however, that this relatively small
difference in the number of trials per category was not significant
enough to account for the very marked difference between these cate-
gories in terms of the number of words learned during Phase III training
A final procedural issue, which is worth noting here, relates
to qualitative differences in the form of the graduated guidance pro-
cedures used during Phase III training. As was discussed in case 1
(see case 1 discussion section), intrinsic differences in the form of
vocal and gestural (sign) communications made the use of "identical"
graduated guidance procedures not possible. These differences relate
specifically to the fact that gestural communication systems, by their
nature, lend themselves more readily to a system of physical guidance,
whereas, vocal communication systems do not. In other words, where it
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is possible to physically assist a child in the production of a
gestural communication, it is not possible to "physically assist a
child in the production of a vocalization." Consequently, the
graduated guidance procedures used during Phase III training varied
greatly depending on whether the goal of training was the production
of vocal or gestural responses.
This particular factor was considered to be an especially important
one since it was felt that offering the child direct assistance in the
production of a specific communication was an extremely important
advantage of gestural communication systems. It is interesting to
note that, despite this inherent advantage, S.F. acquired only three
of the words trained in the sign-alone (sign) category.
While these issues reflect a substantial difference in the pro-
cedures used during gestural and vocal training, it should be noted
that these are differences which are inherent within each of these
modes of communication, and which cannot be further manipulated or
balanced without changing the very character of the training modes.
Factors Relating to the Characteristics and Abilities of the
Child . As described earlier, S.F. was selected for participation
in this study because there had been so little success with previous
language training programs, and because, by age 15, his communication
skills remained so poor. A review of S.F.'s records revealed that, at
age 10, S.F. had not yet developed any expressive language, although
his receptive abilities showed that he was able to respond appropriately
to a few simple commands (i.e., come here, sit down). It is important
to consider this severe language delay, however, in light of the fact
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that the major emphasis of S.F.'s early programs was on the development
of a number of basic self-help skills (i.e., walking, eating,
toileting, etc.) and not on language. It was reported that, by age 11,
S.F. had learned a few basic words (vocalizations). These words,
however, were emitted in an echolalic form and were very poorly
articulated. Notes from both speech pathologist and teachers indicate
that at about this time S.F. began to imitate sounds and spontaneously
babble. These changes occurred at a time when he was receiving direct
training on vocal imitation skills. Until 1977, the major emphasis
of his language training was on the imitation of simple words and the
development of a more extensive receptive vocabulary. Instead of
developing functional vocal language, however, it was found that S.F. T s
echolalia seemed to increase. In an attempt to reduce this echolalia,
a basic informal sign language program was begun in late 1977. Since
one-to-one training was not possible in the school, this program was
conducted informally during S.F.'s daily classroom activities. At the
start of this study a comprehensive assessment of S.F.'s expressive
skills revealed that he had a nonfunctional (primarily echolalic) vocal
repetoire of some seven words and a sign repetoire of only two words.
The issue of S.F. T s echolalia is a particularly relevant one to
consider when interpreting the results of this program due to its
influence on both the oral and total communication training.
It was found, during oral training, that while S.F. was able to
imitate vocal responses quite well, his echolalic vocal behavior made
training in this particular modality quite difficult. This difficulty
was most evident in two specific areas, the imitation of complex sound
combinations, and the recall of appropriate vocalizations. While
S.F. was able to imitate isolated sounds quite well, it was found
that his ability to imitate more complex combinations of these sounds
was greatly impeded by his echolalia. For example, when working on
the word "boat, 11 training began with imitation of the initial sound
"bo." S.F. learned this initial sound slowly but quite well over the
course of approximately one to two days of training. Once he had
acquired this initial sound, an attempt was made to chain it to the
final phoneme "t." Although S.F. was able to produce the final phoneme
quite well in isolation, he was not able to chain the two sounds
together to produce the full word. It appeared that the difficulty
he was encountering in chaining sounds resulted from the fact that he
had become "locked" in on the echolalic response of "bo." This same
problem appeared with a number of the words trained in the vocal
category (i.e.
,
ring, money, pencil, key, table) , and consequently
made vocal training quite difficult. In an attempt to break this echo-
lalic association, a "backward chaining" procedure was used on the second
group of words. With this procedure, the sound in the final position
of the word was taught first and the preceding sounds were chained in
front of it. Unfortunately, this backward chaining procedure also
failed, and instead produced the same form of echolalic fixation on
the final sounds.
S.F. 's echolalic vocal behavior also seemed to greatly interfere
with his ability to recall words taught during vocal training. For
example, it was noted quite frequently during vocal (oral) training
that after S.F. had apparently "learned" an appropriate vocalization,
105
when training was shifted to another word, S.F. would then become
"locked in" on an echolalic response on the new word and would not
be able to discriminate between these words and recall the previous
word which had just been "learned." This loss of acquisition was
very noticeable in the probe data from vocal (oral) training sessions
where periods of apparent acquisition were frequently followed by
periods of apparent loss.
While S.F.'s echolalic vocal behavior was seen as a particularly
critical factor in his depressed performance in the vocal category,
it is especially interesting to note that it was not a major factor
affecting his performance in the total communication category where
vocalizations were also taught.
Results of total communication training indicate that by using
a combined vocal and gestural (sign) training system, S.F. was able
to accurately produce and recall not only simple vocalizations, but
also fairly complex, polysyllabic words. In addition to these improve-
ments in his ability to discriminate, produce and recall words, anec-
dotal notes from total communication training indicate that there was
also an overall improvement in S.F.'s ability to articulate words
taught during the total communication sessions.
Since the major difference between vocal and total communication
training was the inclusion of gestural (sign) cues in the total
communication model, it was felt that these visual and kinesthetic
cues, in some way, served to interrupt the echolalic response and,
thereby, allow S.F. to focus his attention on the accurate production
of the appropriate vocalizations. In addition, it was frequently noted
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during total communication training that when S.F. was experiencing
difficulty in recalling a particular word, offering him a partial
gestural cue would often provide him with sufficient relevant informa-
tion to occasion the correct vocalization. When looked at in terms of
mnemonics, it could well be that the inclusion of both visual and
kinesthetic mnemonics were the critical factor in improving S.F.'s
ability to recall words within this category.
In the same way that vocal training was greatly affected by S.F.'s
history and entering vocal imitative abilities, it was felt that sign-
alone training was greatly affected by S.F.'s entering motor imitative
abilities. Although S.F.'s behavior, in many respects resembled that
of an autistic child, his primary diagnosis was severe brain damage with
resulting psychomotor retardation. As discussed earlier, this psycho-
motor retardation resulted in relatively severe gross and fine motor
delays, and caused his early training to focus primarily on the develop-
ment of basic gross and fine motor skills (i.e., walking, eating,
manipulation of objects, etc.). At the initiation of this study, S.F.'s
gross motor skills were quite well developed, however, his fine motor
abilities were still noticeably impaired (i.e., he could grasp a pen
but his grasp was fairly clumsy; he could pick up a small object,
however, he used primarily a palmar grasp, etc.). These abilities
were also reflected in his educational plan which still included fine
motor training as a part of his daily curriculum. Although an attempt
was made to compensate for these fine motor imitation deficits during
sign-alone training by lowering the criterion for "acceptable
11 sign
responses, his performance within this model was still quite poor. While
it is possible that these pretraining motor imitation deficits might
have, in part, been responsible for S.F.'s depressed performance in
the sign-alone category, it was felt, in light of the adjustments made
to compensate for them, that they played only a minor role in deter-
mining his success or failure within this model.
What is, perhaps, a more probable explanation for these results
is the fact that by eliminating vocal input from training, sign-alone
training offered S.F. a model which was dramatically different from
his everyday communication system, and therefore a system which was
intrinsically more difficult for him to interpret and comprehend.
CHAPTER V
CASE 3 - D.L.
Subject .
D.L. is a nine year old girl, currently attending an activities
of daily living special education class. D.L.'s birth and delivery
were normal, however, at age eight days she was hospitalized with
severe seizures. At that time she received a diagnosis of hypopara-
thyroidism and congenital heart disease. Over the course of her first
three and a half years of life, D.L. lived at home with her mother and
four half-brothers. At seven months of age, D.L. was reevaluated at
Boston's Children's Hospital where she was found to be healthy and
free of seizure activity. At age two and a half, however, the seizure
activity reoccurred and she was again taken to Boston Children 1 s
Hospital for a reevaluation and full neurological examination. At
that time she received a diagnosis of fixed encephalopathy and severe
psychomotor retardation.
Feeling that she could no longer care for her child at home, D.L.'s
mother arranged for her to be admitted to the Paul A. Dever State
school in June of 1973. While at the state school, D.L. attended the
child clinical nursery school. Records from this program indicate
that her attendance was very irregular due to frequent episodes of
chest and ear infections. During her entire stay at the Dever'
s
state school, D.L. was not ambulatory, and had to be transported from
ward to her classroom in a wheelchair. In December of 1973, D.L. was
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transferred to a local pediatric nursing home, where she is currently
residing. This transfer was recommended since it was felt, by the
administrator of the state school, that she could not receive the
attention and care that she required at their institution. During
her entire stay at the Dever's state school, D.L. had been receiving
phenobarbitol for her seizure activity. Upon admission to the nursing
home, however, a decision was made to wean her from this medication.
This was completed by November of 1974. Since that time, D.L. has
experienced no seizure activity. Also upon admission to the nursing
home, D.L. received a full reevaluation. At that time she was diagnosed
as having severe psychomotor retardation with seizure disorders,
secondary to congenital encephalopathy. An orthopedic consultation
conducted as part of this reevaluation, prescribed the use of an
orthopedic-surgical boot to aid her in learning how to walk. During
her first year at the nursing home, D.L. attended a local child
clinical nursery school where the major program emphasis was placed on
teaching her how to walk and developing her socialization skills. By
December of 1975, D.L. was walking.
Throughout her records, it has been reported that D.L. has never
spoken or used any form of vocal or gestural communication. A psycho-
logical evaluation conducted in January of 1976 described her as an
autistic child who is completely mute and shows only very rudimentary
receptive abilities. This report went on to describe her behavior
as severely withdrawn and characterized by an extremely high level of
self-stimulatory activity. In an attempt to determine if the mutism
was a result of a hearing loss, D.L. was referred, in May of 1976, to
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the Willie Ross School for a complete audiological evaluation. Al-
though this evaluation reported that she could not be effectively
tested, it did suggest that there was evidence of a conductive hearing
loss due to a build-up of fluid in the middle ear. In July of 1976,
D.L. received a myringotomy to reduce the amount of fluid. Later in
that year, she was referred to the University of Massachusetts
Communication Disorders clinic for a speech and hearing consultation.
In this report it was determined that she was not ready to receive
speech or language therapy due to her limited abilities and high level
of self-stimulatory behavior.
In September of 1976, D.L. was placed in a local special education
program, where the major program emphasis has been on toileting and
a number of other basic self-help skills (i.e. toothbrushing, eating,
dressing, buttoning, etc. )
.
In light of the fact that D.L. had never spoken, and had never
received any form of language training, this project was seen by her
teachers, special education director, nursing home program director
and parent, to be particularly useful and relevant. It would not
only provide her with one-to-one language training, but also assess
which of the three training models would be most functional in teaching
her expressive language skills. This was felt to be especially impor-
tant since it would hopefully suggest a direction for future language
training.
Once informed consent had been obtained from her parent, arrange-
ments were made to include this program into D.L.'s educational plan.
Ill
Since the project extended through the summer and into the next school
year, this process was repeated twice so that the project could remain
as a part of her educational program.
Settings .
Three different settings were used during the training with D.L.
This resulted from the fact that the project began just after the
school year had ended, continued throughout the summer and extended
two months into the following school year. A description of the
three settings follows:
Setting One . A large playroom (approximately 10 meters by 5 meters)
,
located in the pediatric ward of the nursing home was used to conduct
the first and second phases of the project. Unlike the other settings
used in the study, this room was filled with toys and recreational
equipment (i.e. slides, hammocks, mats, games, etc.). In order to
minimize distractions, a small section of the room, separated off by
a room divider, was used. This area was cleared of all distracting
objects, with the exception of a table and three chairs which were used
during Phase II work.
Setting Two . This setting was located at D.L. T s summer program
(a camp in western Massachusetts) . A private section of one of the
camp's cottages (approximately 1.7 meters by 5 meters) was used to
conduct Phase III training. This area was quite bare with only two
tables and a few chairs which were used during language training. The
training schedule was arranged so that work could be conducted at times
when the cottage was not in use. In this way, potential distractions
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were kept at a minimum.
Setting Three. A quiet section of a room (approximately 1.7 meters
by 2.1 meters), adjacent to D.L.'s classroom was used to complete
Phase III and Phase IV training. This area was separated by room
dividers on both sides and was quite bare with the exception of a
blackboard on the wall, a table, and the three chairs used during
training. Again the training schedule was arranged so that work could
be conducted at times when the room was not in use, and when potential
distracting sounds and activities were minimal.
Materials .
With the exception of edible reinforcers, all of the materials
used during work with this child were consistent with those described
earlier (See General Procedure Section).
During the Phase I adaptation period, a wide variety of edibles
were tested (milk, yogurt, m & m's, chocolates, jellied candies,
raisins, mints, apple pieces, apple juice, soda, crackers, flavored
cereals (Trix, Apple Jacks etc.), cheese, candy corn). Results of this
selection procedure indicated that D.L. had very clear likes and dis-
likes. She accepted the foods she liked quickly and with a big smile.
The foods she disliked, however, she would put in her mouth and then
spit out quickly with a very visible facial expression of dislike. It
was found that, of all the reinforcers tested, D.L. only showed a clear
preference for those edibles which were either sweet candies, or sweet
liquids (i.e. chocolates, jellied candies, mints, juices, soda, candy
corn). Although D.L. appeared to like these sweet liquids, she would
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only take them in small quantities for short periods of time before
rejecting them totally. Since no other food reinforcers were so
strong and so consistently resistant to satiation, attention was placed
on selecting an appropriate candy reinforcer. At this point another
important problem was encountered. Instead of simply swallowing the
candy, D.L. would bite off a small piece and take the remaining part
out of her mouth and play with it between her fingers. This occurred
repeatedly until she consumed the candy, consequently making reinforce-
ment occur for an extended period of time. Since language training
was to be conducted in 10 second long trial intervals, it was necessary
to select a reinforcer which would be consumed quickly. A decision
was finally made to use small bits of mints since they were found to
be not only strongly preferred, but most importantly because they could
be presented in very small pieces which would dissolve quickly in her
mouth. It should be noted here that during all phases of training, food
reinforcement was paired with strong social and vocal reinforcement in
the form of praise, hugs, as well as excitement and attention over all
accomplishments and indications of effort.
Procedures .
While work with D.L. followed very closely the procedures outlined
in the general procedure section, a number of specific procedural
issues and changes should be discussed.
Phase I: Adaptation . This initial adaptation period extended over
the course of four days and a total of eight thirty minute sessions
with D.L. During these sessions, the majority of the time was spent
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interacting with D.L. via a number of simple games and toys (e.g.
Lotto, pegs, blocks, bubbles, mechanical toys, etc.), and selecting
appropriate edible reinforcers for use in later language training
sessions. At the start of these sessions, D.L. appeared reluctant
to interact with the therapist, and instead spent the great majority
of her time engaged in a wide variety of self-stimulatory behaviors
(e.g., rocking, twirling her hand(s) in front of her eyes, masturbating)
It was found, however, that food reinforcement worked very well to
increase her attention to toys and games, and also to increase the
amount and quality of her social interaction with the therapist. It
was also found that at the start of this phase, D.L. was not at all
responsive to either vocal praise or physical forms of social rein-
forcement (i.e., hugs, stroking her arms and back). By the fourth day
of this phase, however, D.L. had apparently become a great deal more
comfortable with the therapist and environment and appeared to enjoy
being hugged and told how well she had done. These cues of physical
and social acceptance signalled that the adaptation period had been
successful and that it was then possible to continue to the next phase
of the study.
Phase II; Prerequisite Attending Skill Training . As discussed
above, D.L. f s behavior was characterized by a general inattentiveness
and a wide variety of self-stimulatory behaviors. This phase of the
study, consequently, was of particular importance with this child since
it served not only to increase attending behavior, but also to reduce
the amount of self-stimulatory behavior within the treatment environment
To this end, a great deal of emphasis was placed on requiring an
appropriate sitting response which was characterized by sitting
quietly with hands in lap
. These two particular aspects of this
response were emphasized so as to develop a sitting response which
was directly incompatible with the self-stimulatory behaviors observed
during Phase I of the study. Although training was, at first, slow
and difficult, a successful completion of the behavioral objectives
for both sitting and eye contact was achieved after eight days of
training and a total of 16 half hour sessions.
Phase III: Language Training Comparison and Replication
.
Although
training during this phase followed closely the format outlined in
the general procedure section, a number of adaptations had to be made
due to limitations on the time of both the experimenter and observer,
and the cognitive and behavioral abilities of the child.
It became clear, quite early in Phase III training, that the vocal
(oral) training category would be, by far, the most difficult communi-
cation mode for this child due to her extremely poor oral imitative
abilities. (In face it was found that during the first 11 days of
Phase III, D.L. emitted only seventeen vocal responses.) In light
of this poor oral performance with the first group of words (0^), the
vocal (oral) training condition was eliminated during replication
with the second group of words. The elimination of this treatment
condition thus served the dual purpose of both terminating training with
a very unsuccessful and unrewarding mode of communication and, perhaps
more importantly, of allowing more focused attention on those modes of
training which had shown a greater potential and greater success.
Although D.L. T s motor imitation skills were sufficiently advanced
to indicate a fairly good potential with sign communication, her
general cognitive abilities and behavior problems (specifically self-
stimulatory behaviors) made language training in both the sign-alone
and total communication categories extremely slow and difficult. Due
to the slow progress within both of these modalities and, in part, due
to time limitations of both the therapist and observer, it became
necessary to lower the criterion for the completion of both the first
language training comparison and replication procedure. This was done
by reducing the number of words required to reach criterion at the
end of each comparison test from five to only three words. For the
first groups of words (TC^, 0^, SA- ) , five words were assigned to
each category. However, only three of those five had to have reached
criterion (15 consecutive correct responses) before continuing on to
the replication. During the replication (training on the second groups
of words)
,
only three words were assigned to each of the two sign
language categories (T^, SA^) • These words were then trained until
criterion had been reached on all three words within one of the two
categories
.
Work on the first groups of words extended over the course of
eleven days and some 33 twenty-minute sessions before acquisition
criterion had been reached on three of the five words within one of
the three training categories. Training on the second group of words
(TC
2 ,
SA
2
) extended over the course of 15 days (30 twenty minute
sessions) and was interrupted by a one month layoff between the sixth
and seventh days of training on the second group of words. This layoff
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resulted from a change in programs from summer camp to D.L.'s new
school program and the need for arrangements to be made with her new
teacher, special education director and program coordinator. This
delay was further complicated by the necessity for writing the program
into her new educational plan before training could resume.
Phase IV: Intensive Training with Superior Model . Although the
Phase III comparison test replication extended over 15 days of
training, the acquisition criterion was not reached on any of the
words in either of the second groups. Consequently, it was not
possible to replicate the findings and conclusively determine the
most successful mode of training. As a result, Phase IV could not
be conducted with this child.
Results .
Results on the number of trials per training category (See Table 9)
show that a fairly close balance was achieved between sign-alone and
total communication categories (sign-alone = 1,151 trials (x = 44),
total communication = 1,211 trials (x = 47)). This balance was noted
not only in the overall totals but also in the totals for both the
first and second groups of words. In the vocal (oral) category, on
the other hand, a highly disproportionate number of trials were con-
ducted, as evidenced by the fact that in training on the first group of
words alone, 1,354 trials were conducted (x = 123).
Over the course of the 27 days of Phase III training, D.L. acquired
a total of four words. Of these four words, three were learned using
the total communication training model. This represented 75% of all
Table 9
Table of Total Number of Trials per Category - Case 3 - D.L.
First Group
Total number of trials Mean Number of Trials
Total Comm. : 504 46
Oral: 1,354 123
Sign-alone: 475 43
Second Group :
Total Comm. : 707 47
Sign-alone: 676 45
Overall (Combined First and Second Groups) :
Total Comm.: 1,211 47
Sign-alone: 1,151 44
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of the words learned during Phase III, and can be compared with a
total of only one word in the sign-alone category (25%) and none of
the words in the oral category. Table 10 presents a list of all of
the words which reached criterion during Phase III of the study.
Figures 16 and 17 represent D.L.'s actual progress, across
categories, over the course of the 27 days of Phase III. Words
presented in small case reflect that training was conducted during
that day of training. Words presented in large case reflect that,
while training was conducted during that day, responding also reached
criterion for that particular word. Next to these words, the total
number of trials required to reach criterion is noted. A total of
eleven days were required to complete training on the first group of
words. By day 11, acquisition criterion had been reached on three
of the five words in the total communication group (dog, shoes,
candy) , one of the five words in the sign-alone group (comb) , and
none of the words in the oral group. Following training on the first
groups of words, a criterion verification test was run to provide
second check on these data, and assure that these words had, indeed,
been learned. As shown in Figure 16, the three words in the total
communication category, and the one word from the sign-alone condition
remained at criterion.
Training on the second group of words (TC2, SA
2 )
proceeded much
more slowly than for the first group. By day 27, none of the words
in either the sign-alone or total communication groups had reached
criterion. Training on these groups was discontinued on day 27 of
Phase III training.
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Table 10
Words Learned During Phase III & IV Training - Case 3 - D.L
Phase III
First Group :
Total Coram. : candy
shoes
dog
Sign-alone : comb
Oral :
Second Group :
Total Comm. :
Sign-alone :
Oral :
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A comparison of D.L.'s progress across training categories can,
perhaps, be seen more clearly in Figure 18, which plots the cumulative
total of words at criterion for each category over the 27 days of
Phase III training.
As is indicated in the graph, word acquisition was very slow with
no words reaching acquisition criterion until day eight. By day 11,
three words in the total communication category had reached criterion.
Only one word in the sign-alone group, however, and no words in the
oral group had been acquired. Although total communication had proved
to be the most successful mode of training with the first group of
words, this pattern of success was not replicated in training on the
second group of words where no new words reached criterion over the
course of some 15 days of training. The graph also marks the point,
during training on the second group of words, when work was interrupted
by a one month layoff due to a change in programs.
Data from the daily probe sessions (presented in Figure 19) offers
a more precise measure of D.L.'s performance over the course of Phase III
of the study by measuring her performance in a "non-contingent" rein-
forcement situation. These data, while substantiating the superiority
of the total communication model within the first comparison test
(first group of words), reflect the slow rate of word acquisition
throughout the 27 day Phase III period (total communication was the
only category where two or more correct probe responses were measured)
.
The greater sensitivity of these data is reflected in the fact that it
was possible to "predict,' 1 with great accuracy, the acquisition of words
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as measured by acquisition criterion (e.g., on day 5, one word in
the sign-alone group was probed at criterion (probe criterion) , on
day eight of training that word reached acquisition criterion, etc.).
These data also show a relatively small amount of variability in
responding during probe sessions with an apparent loss of acquisition
noted on only three occasions (day ten in sign-alone first group,
day 11 in the total communication first group, and day nine in total
communication's first group).
To a limited extent, there was additional evidence of superior
performance under the total communication model when percentage of
correct responses was compared across training categories. Figure 20
displays a comparison of sign-alone and total communication categories
based on the percentage of correct responses per session across the 27
days of Phase III. Although a great deal of variability can be seen
within categories, the mean percentage of correct responses for the
first group of words showed that D.L. responded correctly much more
frequently in the total communication category than in the sign-alone
category. The mean (x) percentages of correct responses for the first
groups of words (TC^, 0^, SA^ were as follows:
Mean Percentage of Correct Responses for First Groups
Total Communication : 36%
Oral: 0%
Sign-alone : 12%
In training on the second group of words, this pattern of superior
performance in the total communication category was not found, although
daily responding in the total communication category reached individually
higher levels than those found in the sign-alone category (i.e., on
S3CKC<iS3H 133HHG3 JO 30V1K13H3J
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day 20 - 35% correct, on day 27 - 33% correct). The mean percentages
of correct responses for the second groups of words (TC
2 ,
SA
2
) were
as follows
:
Mean Percentage of Correct Responses for Second Groups
Total Communication: 7%
Sign-alone: 8%
Figure 21 displays an analysis of differences in performance on
specific words within each training category, by indicating the number
of trials to criterion for each word trained during Phase III. Figure 22
offers a brief analysis of these within category differences in terms
of assigned difficulty levels and, for both sign groups (sign-alone
and total communication), in terms of the visibility/nonvisibility
of the sign for the child. Data from the sign-alone group show that
none of the words rated as most simple (1.5 level of difficulty) ever
reached criterion. In addition, only one of the words at the 2.0 level
of difficulty ever reached criterion (i.e. comb - 128 trials). Data
from the total communication category show a slightly more consistent
pattern of acquisition with the word rated as ,!most simple" (i.e. dog,
1.0 level) reaching criterion with only 74 trials, and with one of the
three words rated at the 1.5 level of difficulty being acquired in a
total of 113 trials. This pattern of more trials required with greater
assigned difficulty was again seen with the word "shoes" (2.0 level of
difficulty) reaching criterion in 263 trials. Interestingly, the issue
of visibility/nonvisibility did not surface as a major difficulty factor
since two of the four words acquired during Phase III were signs which
were characteristically not visible to the child (i.e. comb, candy).
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Figure 22
Individual Word Comparison Chart - D.L
Oral :
# of Trials
Level Word to Criterion Visible/Nonvisible Group
1.5 level boat N/C 1
cat N/C 1
tie N/C 1
2.0 level belt N/C 1
2.5 level tee vee N/C 1
Sign-Alone :
1.5 level pants N/C visible 1
shirt N/C visible 1
plane N/C visible 2
2.0 level comb 128 non-visible 1
soap N/C visible 1
juice N/C visible 1
paper N/C visible 2
2.5 level cup N/C visible 2
Total Communication:
1.0 level dog 74 visible 1
1.5 level candy 113 non-visible 1
toothbrush N/C non-visible 1
light N/C visible 2
2.0 level shoes 263 visible 1
car N/C visible 2
2.5 level watch N/C visible 2
3.0 level radio N/C non-visible 1
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Discussion
.
Although the results of training on the first group of words
suggest that D.L. was performing best within the total communication
category, these results were not replicated in the training on the
second group of words. Consequently, it is impossible to state con-
clusively which of the three treatment categories was most effective
for teaching expressive language skills to this particular child.
In order to understand why this program failed in its goal,
it is important to consider a number of personal and programatic
issues which were felt to have had an important role in the final out-
come.
Of the three children who participated in the study, D.L. was,
by far, the lowest functioning. This low level of functioning was
evidenced in her records by severe delays in the acquisition of a
number of developmental milestones (i.e., walked at age 6 years,
absence of speech or infantile babbling) and in the present by a lack
of many basic self-help, socialization and communicative skills (i.e.
she was still not toilet trained, she had never been known to have
spoken or even vocalized (other than screams, cries, grunts), the
majority of her day was spent engaging in self-stimulatory behaviors
(rocking, finger flicking, masturbating)). In addition to these
developmental delays, it is important to note that, of the three chil-
dren who participated in the study, she has spent the greatest percentage
of her life in institutional care. Whereas the other two children
would return from school to either a family or a community home where
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attention and care was plentiful, D.L. would return to a pediatric
nursing home for multiply handicapped children, where staffing was
poor, and care and attention were minimal. On the days when training
was conducted at the nursing home, D.L. was invariably found lying
in her bed rocking and self-stimulating. The role of this institutional
care was felt to be of great importance, not only for its historical
relevance, but also for its role in indirectly maintaining a number of
maladaptive behaviors which made language training most difficult.
Despite these minimal abilities, however, D.L. did acquire four
words during training on the first groups. The question then arises;
why was she unable to acquire even one word from the second group of
words, even though training extended over a longer period of time?
The answer to this question, it was felt, lies in the relative
amount of control over D.L.'s self-stimulatory behaviors during training
on the first and second groups of words. Although control over self-
stimulatory was not explicitly included in the prerequisite attending
skill training, it was implicitly included by virtue of requiring the
child's hands to be in her lap. Training on the first group of words
did not begin until this behavior was at criterion levels. Although D.L.
required a few five minute "refresher" sessions during training on the
first groups of words, appropriate sitting and eye contact remained
under fairly good control. A major problem, however, arose during the
replication period. Following day six of training on the secong groups,
there was a change in programs from summer camp to regular school,
causing a one month layoff in training. When training resumed, D.L.'s
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self-stimulatory behavior had increased dramatically. Instead of
interrupting training with a second attending skill training phase,
a decision was made to continue with the language training using as
an addendum to each session a five minute DRO (differential reinforce-
ment of other behaviors) procedure in order to eliminate the increased
self-stimulatory behaviors. Although training continued, its effective-
ness and efficiency were seriously affected by repeated interruptions
to regain control over D.L.'s self-stimulatory activity.
Although training on the second group of words was adversely
affected by D.L.'s self-stimulatory behavior, it is interesting to
note that during training on the first group of words, when this be-
havior was under control, D.L. performed best within the total communi-
cation category.
As discussed at length in the previous case studies, a number of
specific factors were seen as being of particular relevance in deter-
mining the relative success of the total communication model. (Since
training in the vocal (oral) category never advanced further than
imitation of separate syllables, discussion from this point on will
focus on a comparison of sign-alone and total communication models.)
Given the similarities between the sign-alone and total communication
categories, and a fairly close balance in the number of trials across
categories, the most salient of these explanatory factors relates to
the specific differences in the number and types of cues presented during
training in each category.
During total communication training, a tri-modal form of cueing
was used which involved the use of auditory (vocal), visual
(gestural),
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and kinesthetic cues during training. Sign-alone training, on the
other hand, involved the use of only visual (gestural) and kinesthetic
cues. The use of an additional irodality (auditory-vocal) might well
have been the critical feature of the total communication training
model which was responsible for the improved performance within this
category. This additional cue can be used to process information, but
it also provides an additional mnemonic which may be used by the child
to recall this information.
CHAPTER VI
GENERAL DISCUSSION
Of the three children who participated in this study, two per-
formed substantially better under the total communication training
condition in both the original training comparison and replication.
With the third child, total communication training resulted in superior
performance during the first training comparison, however, no substan-
tial difference in performance between conditions was found during the
replication.
These repeated replications both within and across subjects,
indicate that total communication was a superior expressive language
training system for these children. In addition, they suggest that
total communication may well be, in general, the most effective of the
three training models for teaching expressive language skills to non-
verbal children.
Case 1, L.S., showed that total communication training was, by far,
the most successful of the three training models for teaching expressive
A.S.L. gestures to this mute autistic child. In addition to the im-
proved performance within this category, a spontaneous and gradual
increase was found in the frequency of combined vocal and sign responses
over the course of training with this model. This spontaneous increase
in vocalizations is a phenomena which has been reported in two previous
total communication studies; Fulwiler & Fouts, 1976; and Benaroya et al. ,
1977. It is of particular importance since it suggests that apart from
its potential for being a highly effective training strategy for teaching
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"first communications" to mute autistic children, it also can serve
as a system for gradually shifting from a less functional sign based
communication system to a more environmentally relevant vocal mode.
Apart from individual differences, a number of specific factors
might account for the marked success of this model. Included in these
are: an intrinsically more extensive cueing system which the child
can use to process, code, and recall information, the characteristic
advantage of sign systems which allows for guided assistance in teaching
expressive communications, and the iconic quality of signs, in general,
which may offer the child additional information which will assist in
both processing and recalling information.
While these data support the findings of Bricker and Bricker (1971)
,
which show that a system of combined vocal and gestural cues resulted
in greater recall, they fail to show support for the existence of an
intersensory integrative deficit within this population since learning
was facilitated with a multi-sensory model.
In case 2, S.F., total communication training showed a similar
pattern of success, this time, however, in teaching expressive vocal
communication skills to an echolalic child. Data from this case suggest
that the use of a combined gestural and vocal approach with echolalic
children, may serve the twofold purpose of: a) assisting the child
in the effective processing and recall of linguistic information, and
b) in breaking down the echolalic responding to a form which permits
a more fluent and direct acquisition of vocal language.
Further support of the total communication training model was found
during the first comparison test with case 3, D.L., where it was used
to teach expressive gestural communication skills to a nine year old,
severely brain damaged girl. This pattern of superiority, as mentioned
previously, was not replicated during training on the second group of
words
.
Apart from its demonstrated success, total communication is seen
as a particularly functional method for expressive language training
since it provides a highly efficient and effective language training
model for teaching basic communication skills to a wide range of non-
verbal (functionally mute) children.
In addition to the program's usefulness in comparing the effective-
ness of these three language training systems, it has proved to be a
highly practical system for evaluating the effectiveness of different
language training strategies with individual children, and thereby,
assisting in the development of appropriate individual language pro-
gramming.
While this research has provided some important insights into the
comparative effectiveness of these language programs with children
diagnosed as autistic, echolalic, and brain damaged, further research
along these same lines is necessary in order to determine, conclusively,
if total communication is, indeed, the most effective and intrinsically
most successful technique for teaching expressive communication skills
to each of these populations. Nevertheless, the assessment procedure
utilized in this study may serve to permit the selection of specially
tailored training programs for individual language deficient clients.
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Appendix la
'1/
DEPARTMENT OF PSYCHOLOGY
March 24, 1978
Dear Parent or Guardian,
Over the course of the last few years, many different teaching
approaches have been used to develop communication skills with children
who have, for various reasons expreienced a delay in their ability to communicate
As a result of this, educators have found that certain children learn
more quickly and more efficiently with certain types of training. Since
communication is such an important skill and necessary for other academic
skills, it is especially important to determine which teaching approach
is most effective for each individual child.
For many years, sign language training had only been considered
a useful method of teaching for children whose hearing was impaired or
were unable to speak. More recently, however, it has been found to be
an extremely useful technique in helping students to learn "to communicate."
During the next few months, I will study which of these teaching
approaches is most effective with individual children. In this program,
your child* s learning performance with three different, but widely
accepted teaching approaches will be studied. Many of these approaches
are probably used in your child's current program.
The project involves teaching your child 1) how to say five words,
2) how to give a sign for five different words. (In this approach the instructor
teaches these words by both speaking to the child and showing him or her the
sign) and 3) how to give the sign for five different words (In this approach
the instructor teaches these words by only showing the child the sign, but
the teacher does not say the word aloud). By determining if your child
learns one of the groups of words more quickly, we may be able to draw
some conclusions about which learning model works best for your child.
Once your child "selects" a particular approach, language training will
continue with that approach and we shall determine how quickly words continue
to be learned.
This study should serve to supplement the language training that
your child is currently receiving. At no point during the study will
your child be subjected to any discomfort or risk.
Although you agree to have your child participate, you are free
to withdraw your consent at any time and discontinue participation in the
project. Should you have any questions concerning any of the procedures,
etc., please feel free to contact me. Thank you for your attention and
interest
.
Sincerely
,
Richard D. Barrera
Department of Psychology
Phone - Office-545-0083
Home- 665-7082
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Appendix lb
DEPARTMENT OF PSYCHOLOGY
I grant permission to have my child
participate in the research project being conducted by members of the
Department of Psychology of the University of Massachusetts at Amherst.
I understand that the goal of this project is to identify the
most efficient and effective language training program for my child.
In addition, I have been assured that all identifying information concerning
my child will be held strictly confidential, to be shared only with the
project staff and relevant school personnel. I also retain the right to
withdraw consent at any time and thereby discontinue participation in the
study.
Parent or Guardian
Witness
Date
148
Appendix 2
BASELINE & TEEATMENT RECORDING CHECKLIST
Child's Name Date Session/Time
Therapist Observer Treatment Condition
WORD
CUE REINF. /SCHEDULE TRIAL RESP . RESP . LATENCY COMMENTS
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Appendix 4
TRAINING SEQUENCE AND OPERATIONAL DEFINITIONS FOR
ATTENDING SKILLS
Sitting Quietly - Using graduated guidance techniques, (Foxx &
Azrin, 1972) the therapist will reinforce
successive approximations toward obtaining the
following behavioral objective.
- Child sits quietly with hands in lap, with feet
on floor, in an upright position for a total of
30 seconds. When the child shows that he is
able to sit quietly for 15 consecutive 30 second
trials this objective will be considered obtained.
Eye Contact - While sitting quietly in his/her chair, the
child will be reinforced for obtaining eye
contact with the therapist in response to the
commands "look at me, 11 These commands will be
given both verbally and with ASL signs. Using
graduated guidance techniques the therapist will
shape this behavior until the following behavioral
obj ective is reached
.
- Child, while sitting quietly in his/her chair,
correctly responds to command "look at me n for
a duration of 10 seconds. Fifteen consecutive
10 second trials will constitute criterion for
considering this behavior obtained.
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First Groups :
Total Comm. (TC^)
candy
dog
shoes
horse
radio
Appendix 5
Master Word List - L.S
diff. diff. diff.
rating Oral (0,) rating Sign-alone (SA) rating
1.5 cat 1.5 ball 1.5
1.0 tie 1.5 pants 1.5
2.0 boat 1.5 comb 2.0
2.0 belt 2.0 soap 2.0
3.0 t. v. 2.5 ring 2.5
9.5 9.0 9.5
Second Groups :
diff. diff. diff.
Total Comm. (TCL ) rating Oral (0 ? ) rating Sign-alone (SA) rating
plane 1.5 hat 1.5 toothbrush 1.5
light 1.5 key 1.5 zipper 1.5
shirt 1.5 bread 2.0 paper 2.0
book 2.5 money 2.5 car 2.0
cracker 3.0 pencil 2.5 cheese 3.0
10.0 10.0 10.0
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Appendix 6
Master Word List - S.F.
First Groups:
diff
.
diff. diff.
Total Comm. (TC^) rating Oral (0 ) rating Sign-alone (SA) rating
light 1.5 hat 1.5 toothbrush 1.5
stone 2.0 key 1.5 pants 1.5
shoes 2.0 ball 1.5 car 2.0
plane 2.0 egg 2.0 paper 2.0
book 2.0 pencil 2.5 flower 2.5
9.5 9.0 9.5
Second Groups:
diff. diff. diff.
Total Comm. (TC 0 ) rating Oral COJ rating Sign-alone (SA) rating
tie 1.0
z
—
boat 1.5 shirt 1.5
dog 1.5 table 2.0 belt 2.0
soap 2.0 apple 2.0 juice 2.0
radio 2.5 money 2.0 comb 2.0
cracker 3.0 ring 2.5 watch 2.5
10.0 10.0 10.0
152
Appendix 7
Master Word List - D.L
First Groups :
Total Comm, (TC-) diff.
rating Oral
diff. diff.
rating Sign-alone ( SA) rating
radio 3.0 boat 1.5 comb 2.0
candy 1.5 cat 1.5 soap 2.0
shoes 2.0 t. v. 2.5 pants 1.5
dog 1.0 belt 2.0 juice 2.0
toothbrush 1.5 tie 1.5 shirt 1.5
9.0 9.0 9.0
Second Groups ;
diff.
Total Comm. (TCQ rating
light
car
watch
1.5
2.0
2.5
Sign-alone (SA)
plane
cup
paper
diff.
rating
1.5
2.5
2.0
6.0 6.0


